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*  EXECUTIVE  SUMMARY 

The  North  Plants  Study  Area  (NPSA)  Exposure  Assessment  presents  detailed  exposure 
analyses  for  the  16  potentially  contaminated  areas  defined  by  the  North  Plants  Study  Area 
Report  (SAR).  The  evaluations  were  based  on  the  soil  and  sediment  contaminant 
concentrations  presented  in  the  site-specific  Contamination  Assessment  Reports  (CARs)  and 
the  overall  SARs  and  groundwater  contaminants  from  DP  Associates  Groundwater 
Database.  The  maximum  concentrations  for  each  contaminant  detected  were  extracted  from 
these  data  and  reported.  Draft  preliminary  pollutant  limit  values  (PPLVs)  were  computed 
for  each  of  these  site-specific  contaminants  as  described  in  Volume  IV  of  the  Exposure 
Assessment  Report  for  the  direct  (soil  ingestion,  suspended  particulate  inhalation,  and 
dermal  contact)  and  indirect  (open  and  enclosed  space  vapor  inhalation)  exposure 
pathways.  Cumulative  PPLVs  were  computed  for  the  five  exposed  populations  (regulated 
visitors,  casual  visitors,  recreational  visitors,  commercial  workers,  and  industrial  workers). 
The  site-by-site  evaluations  consisted  of  comparisons  of  the  maximum  site  contaminant 
concentrations  to  their  corresponding  cumulative  Draft  PPLVs  in  order  to  determine 
exceedances  and,  hence,  established  a  first  screen  for  determining  sites  which  may  be 
considered  as  candidates  for  remedial  action  during  the  Feasibility  Study.  These  are  ranked 
into  two  categories:  Priority  1  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  maximum  detected  concentrations  exceed  the  draft 
human  health  based  criteria,  and  Priority  2  which  consists  of  sites  where  available  soil 
contaminant  concentration  data  indicate  that  the  maximum  detected  concentrations  do  not 
exceed  the  draft  human  health  based  criteria.  Site  designations  will  be  reconsidered 
throughout  the  Endangerment  Assessment  process  as  health  based  criteria  are  refined  and 
additional  data  become  available. 

No  samples  from  the  interior  of  sewer  lines  present  in  the  NPSA  were  included  in  the 
analysis  since  these  evaluations  are  based  on  soil  contaminants  only.  Sewers  are  being 
considered  for  remedial  action  under  the  ongoing  Feasibility  Study. 

A  groundwater  plume  has  been  identified  in  the  NPSA.  Therefore,  in  addition  to  the  direct 
soil  exposure  evaluations,  the  significance  of  the  inhalation  of  volatile  groundwater 
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contaminants  which  diffuse  through  site  soils  was  estimated  using  the  open  space  and 
enclosed  space  vapor  inhalation  models  as  described  in  detail  in  Volume  EV  (Sections  4.5 
and  4.6,  respectively)  and  the  exposure  analysis  procedures  presented  in  Volume  VI-A. 
The  exposure  evaluations  were  performed  for  the  most  sensitive  exposed  population  (i.e., 
the  industrial  worker). 

Of  the  16  sites  evaluated  in  the  NPSA,  10  were  designated  Priority  1  sites  based  on  the 
most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Chemical  Sewer  System  (NPSA-1) 

•  Tank  Farm  (NPSA-2) 

•  GB  Manufacturing  Area  (NPSA-3) 

•  Fuze  and  Detonator  Magazine  (NPSA-4) 

•  Special  Weapons  Plant  (NPSA-5) 

•  Underground  Spill  Area  (NPSA-6) 

•  Drainage  Ditch  (NPSA-8c) 

•  Chromium  Detection  (NPSA-9b) 

•  Benzene  and  Zinc  Detections  (NPSA-9d) 

•  Arsenic  Detection  (NPSA-9f) 

The  remaining  6  sites  were  designated  as  Priority  2  sites  based  on  the  most  sensitive 
exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Surface  Spill  Area  (NPSA-7) 

•  Drainage  Ditch  (NPSA-8a) 

•  Drainage  Ditch  (NPSA-8b) 

•  Railroad  Tracks  (NPSA-9a) 

•  Zinc  Detection  (NPSA-9c) 

•  Railroad  Tracks  (NPSA-9e) 

The  contaminants  of  concern  (COCs)  in  soils  (i.e.,  those  displaying  cumulative  exposure 
indices  (Els)  greater  than  0.1)  for  the  NPSA,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker),  are: 
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•  Aldrin 

•  Benzene 

•  Chloroacetic  acid 

•  Chloroform 

•  Dieldrin 

•  Tetrachloroethylene 

•  Arsenic 

•  Cadmium 

•  Chromium 

The  contaminants  of  significance  (COSs)  in  groundwater  (i.e.,  those  displaying  vapor 
exposure  indices  (VEIs)  greater  than  1)  for  the  NPSA  are: 

•  Carbon  tetrachloride 

•  1,1-Dichloroethylene 
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1.0  INTRODUCTION 

The  analyses  and  evaluations  performed  under  the  Rocky  Mountain  Arsenal  (RMA) 
Exposure  Assessment  are  documented  in  eight  report  volumes.  These  include  Volume  I, 
Surface  Use  and  Exposed  Population  Evaluations;  Volumes  II  and  III,  Toxicity  Assessment; 
Volumes  IV  and  V,  Preliminary  Pollutant  Limit  Value  (PPLV)  Methodology;  Volume  VI, 
Study  Area  Exposure  Assessments;  Volume  VII,  Summary  Exposure  Assessment;  and 
Volume  VIII,  Response  to  Comments  on  the  Draft  Exposure  Assessment. 

Volume  VI  of  the  Exposure  Assessment  is  a  detailed  presentation  of  the  study  area 
exposure  analyses,  consisting  of  site-by-site  comparisons  of  measured  maximum 
contaminant  concentrations  to  their  Draft  PPL  Vs  derived  for  an  industrial  worker  (the  most 
sensitive  receptor).  Volume  VI  consists  of  eight  subvolumes,  VI-A  through  VI-H. 
Subvolume  H  (this  document)  constitutes  the  Study  Area  Exposure  Assessment  for  the 
North  Plants  Study  Area  (NPSA).  The  remaining  subvolumes  are:  VI-A,  Introduction;  VI- 
B,  Western  Study  Area;  VI-C,  Southern  Study  Area;  VI-D,  North  Central  Study  Area;  VI- 
E,  Central  Study  Area;  VI-F,  Eastern  Study  Area;  and  Vl-G,  South  Plants  Study  Area.  A 
description  of  the  contents,  approach,  specific  procedures,  and  format  in  preparing  the 
Study  Area  Exposure  Assessment  documents  is  presented  in  Volume  VI-A. 

The  exposure  assessment  for  the  NPSA  was  performed  on  a  site-by-site  basis.  The  site 
designations  are  consistent  with  those  used  in  the  remedial  investigation  (RI)  Study  Area 
Report  (SAR)  for  the  NPSA  (EBASCO,  1989a/RIC  89166R05).  The  analytical  data  used 
for  each  site  were  based  on  the  original  Rocky  Mountain  Arsenal  Contamination  Control 
Program  Management  Team  (RMACCPMT)/Phase  I  and  n  RI  site  Contamination 
Assessment  Reports  (CARs).  Additional  information  on  the  history  of  these  sites  can  be 
found  in  Section  3.2  of  the  SAR  (EBASCO,  1989a/RIC  89166R05).  The  SARs  present  a 
regional  overview  of  the  extent  of  contamination  and  migration  characteristics  throughout 
the  Arsenal.  An  analogous  regional  overview  of  the  exposure  assessment  for  the  NPSA  is 
presented  in  the  Study  Area  Exposure  Summary,  Section  3.0  of  this  report  volume.  This 
regional  summary  is  integrated  with  the  other  study  area  exposure  summaries  in 
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Volume  VII  to  provide  an  Arsenal-wide  perspective  of  the  significance  of  the  measured 
contamination. 


The  sites  included  in  the  North  Plants  Exposure  Assessment  are  as  follows: 
•  NPSA-1:  Chemical  Sewer  System 


•  NPSA-2: 

•  NPSA-3: 

•  NPSA-4: 

•  NPSA-5: 

•  NPSA-6: 

•  NPSA-7: 

•  NPSA-8a 

•  NPSA-8b 

•  NPSA-8c 

•  NPSA-9a 

•  NPSA-9b 

•  NPSA-9c 

•  NPSA-9d 

•  NPSA-9e 

•  NPSA-9f: 


Tank  Farm 

GB  Manufacturing  Area 
Fuze  and  Detonator  Magazine 
Special  Weapons  Plant 
Underground  Spill  Area 
Surface  Spill  Area 
Drainage  Ditch 
Drainage  Ditch 
Drainage  Ditch 
Railroad  Tracks 
Chromium  Detection 
Zinc  Detection 

Benzene  and  Zinc  Detections 
Railroad  Tracks 
Arsenic  Detection 


The  locations  of  each  of  the  sites  listed  above  in  the  NPSA  were  depicted  in  the  North 
Plants  SAR  (EBASCO,  1989a/RIC  89166R05).  The  site-by-site  exposure  assessments  for 
each  of  the  16  areas  investigated  are  presented  in  Sections  2.1  through  2.16.  A  study  area 
exposure  summary  for  the  NPSA  is  presented  in  Section  3.0. 

The  Soil  Contaminant  Concentration  Tables  in  Sections  2.1  through  2.16,  list  the  maximum 
concentrations  that  were  calculated  for  each  site  over  two  depth  intervals,  designated  as 
Horizon  1  and  Horizon  2.  Horizon  1  included  depths  from  0  to  10  feet  (ft),  and 
Horizon  2  accounted  for  all  depths,  including  0  to  10  ft.  If  the  maximum  concentration 
for  all  depths  is  in  Horizon  1,  then  the  listed  concentration  in  Horizon  2  will  equal 
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Horizon  1.  For  a  further  discussion,  see  Volume  VI- A,  Section  2.2.4.  The  Inductively 
Coupled  Plasma  (ICP)  metals  (i.e.,  cadmium,  chromium,  copper,  lead,  and  zinc),  arsenic, 
and  mercury  identified  as  site  contaminants  in  the  tables  include  only  those  which  were 
detected  above  indicator  levels.  The  following  are  the  indicator  levels  used: 


Contaminant 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Zinc 


Indicator  Level 

CRL1/-10  ug/g* 
1-2  ug/g 
25-40  ug/g 
20-35  ug/g 
25-40  ug/g 
CRL-0.10  ug/g 
60-80  ug/g 


As  described  in  Volume  VI-A  of  this  report,  nontarget  contaminants  were  subjected  to  two 
screening  processes  to  determine  whether  or  not  they  should  be  evaluated  in  detail  in  the 
site-by-site  exposure  assessments.  The  first  screening  was  conducted  as  part  of  the  RMA 
Chemical  Index  (EBASCO,  1988c/RIC  88357R01),  and  was  based  on  the  toxicity, 
concentration,  and  frequency  of  occurrence  of  the  nontarget  compounds.  Contaminants 
passing  through  this  first  screening  were  then  subjected  to  a  second  screening  that  was 
conducted  on  a  study  area-by-study  area  basis  within  Appendix  A  of  each  Study  Area 
Exposure  Assessment  (Volumes  VI-B  through  VI-H).  This  second  screening  process 
considered  frequency  of  occurrence,  similarity  of  the  nontarget  concentration  to  that  of 
target  contaminants,  and  co-occurrence  of  nontarget  compounds  with  target  compounds  in 
the  soil  and  sediment  samples.  The  reader  is  encouraged  to  consult  the  RMA  Chemical 
Index  and  the  Study  Area  Exposure  Assessment  Appendices  for  details  of  the  screening 
processes,  as  it  was  judged  too  repetitive  to  include  this  information  in  each  site  where 
nontargets  were  detected. 


Draft  PPLVs  for  each  of  the  site  contaminants  were  computed  for  the  five  exposed 
populations  of  concern  which  are  regulated  visitors,  casual  visitors,  recreational  visitors, 


1/  certified  reporting  limit 
2/  micTogruns  per  gram 
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commercial  workers,  and  industrial  workers  for  the  direct  (i.e.,  soil  ingestion,  dermal 
contact  and  suspended  particulate  inhalation)  and  indirect  (i.e.,  open  and  enclosed  space 
vapor  inhalation)  exposure  pathways,  according  to  the  methodology  detailed  in  Volume  IV 
of  the  Exposure  Assessment.  Draft  PPLVs  for  each  site  are  presented  in  the  Exposure 
Evaluation  Tables.  Figure  NPSA-1-0  explains  various  aspects  of  the  data  presented  in  the 
Exposure  Evaluation  Tables.  For  a  further  discussion  of  these  tables,  see  Section  3.0  in 
Volume  VI-A. 

The  cumulative  Draft  PPLVs  in  these  tables  for  ICP  metals,  arsenic,  and  mercury  do  not 
include  the  single  pathway  preliminary  pollutant  limit  values  (SPPPLVs)  computed  for 
vapor  inhalation  exposure  pathways  since  the  potential  for  inhalation  of  vaporized  ICP 
metals,  arsenic,  and  mercury  is  assumed  to  be  negligble  (see  Volume  VI-A).  SPPPLVs  for 
the  inhalation  pathways  are  not  included  in  the  cumulative  Draft  PPLVs  for  chloroacetic 
acid,  1 ,2-dichloroethylene,  dimethylmethyl  phosphonate,  Dithiane,  fluoroacetic  acid, 
isopropylmethyl  phosphate,  isopropylmethyl  phosphonic  acid,  n-nitrosodimethylamine, 
1,4-Oxathiane,  Sarin,  and  thiodiglycol.  These  chemicals  are  highly  soluble  (log  Kow  less 
than  one)  and,  therefore,  are  assumed  to  have  low  potential  for  vaporization.  Draft 
PPLVs  were  not  computed  for  nontarget  chemicals  measured  at  this  site  since  these 
contaminants  were  rejected  in  the  nontarget  screening  (Appendix  A). 

The  chemical-specific  and  site-specific  parameters  used  to  calculate  the  open  and  enclosed 
space  vapor  inhalation  PPLVs  are  included  in  the  RMA  Source  Data  File,  provided  as  part 
of  the  PPLV  Computer  Model  for  RMA  (Volume  V).  Contaminant-specific  parameters  for 
the  open  space  pathways  are  the  depth  to  the  top  of  the  contamination  zone  (d),  and  the 
depth  to  the  bottom  of  the  contamination  zone  (h),  diffusivity  and  soil  concentration. 

These  variables  are  calculated  as  described  in  Volume  IV.  The  site-specific  parameter, 

X/F0,  represents  the  wind  dispersion  factor  at  the  receptor  location  receiving  the  maximum 
concentration.  This  parameter  was  generated  by  the  Industrial  Source  Complex  Long  Term 
(ISCLT)  model  as  described  in  Volume  IV.  The  distance  from  the  center  of  the  site  to  the 
critical  receptor  location,  D„„,  used  with  the  computation  of  X/F0,  was  calculated  as 
described  in  Volume  IV. 
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Site-by-sitc  comparisons  of  the  maximum  site  contaminant  concentrations  to  their 
corresponding  cumulative  Draft  PPLVs  were  done  in  order  to  determine  sites  which  may  be 
considered  for  remedial  action  during  the  Feasibility  Study.  These  are  ranked  into  two 
categories:  Priority  1  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  maximum  detected  concentrations  exceed  the  draft 
human  health  based  criteria,  and  Priority  2  which  consists  of  sites  where  available  soil 
contaminant  concentration  data  indicate  that  the  maximum  detected  concentrations  do  not 
exceed  the  draft  human  health  based  criteria.  Site  designations  will  be  reconsidered 
throughout  the  Endangerment  Assessment  process  as  health  based  criteria  are  refined  and 
additional  data  become  available. 
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2.0  SITE-BY-SITE  EXPOSURE  ASSESSMENT 

2.1  SITE  NPSA-1:  CHEMICAL  SEWER  SYSTEM  (formerly  North  Plants  Complex; 
EBASCO.  l988a/RIC  88256R05  and  EBASCO,  1988b/RIC  88256R05A) 

2.1.1  Site-Specific  Considerations 

Figure  NPSA-1-1  and  Table  NPSA-1-1  depict  the  target  contaminants  fo:  Site  NPSA-1 
Borings  32,  34/34B,  38B,  39,  43,  49,  62,  63/63B,  64,  80,  8 1/8 IB,  and  82/82B  were 
included  in  this  exposure  assessment,  consistent  with  the  North  Plants  SAR.  The  chemical 
sewer  system  carried  aqueous  wastes  from  the  North  Plants  Complex  to  Basin  A  and  later 
to  Basin  F;  therefore,  many  of  the  chemicals  from  the  RMA  target  contaminant  list  were 
suspected  to  be  present  in  Site  NPSA-1  (EBASCO,  1988a/RIC  88256R05). 

2.1.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-1  are  depicted  in  Figure  NPSA-1-1.  Table  NPSA-1-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  certified  reporting  limits  (CRLs)  for  organic  contaminants  from 
the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth  where  the 
maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP  metals,  arsenic, 
and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be 
negligible  (see  Volume  VI- A).  No  groundwater  data  table  was  included  for  Site  NPSA-1 
since  this  site  is  a  sewer  line  (see  Volume  VI- A). 

2.1.3  Site  Exposure  Summary 

Tables  NPSA-1 -2  through  NPSA-1 -6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


Cadmium 


Direct 


Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  NPSA-1  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 
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FIGURE  NPSA-I-I 
Phase  I  and  Phase  13  Analytes 
Detected  Within  or  Above 
Indicator  Levels 
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NPSA-2-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE 


TABLE  NPSA-1-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-1 


NPSA-1-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

<*V/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

0IRECT 

Et 

INDIRECT 

El 

CUMULATIVE 

61 

VEI 

OPN 

D1ELDRIN 

1.66*00 

7.96+07 

1.66+00 

O.OE+OO 

7.66-09 

7.66-09 

0.06+00 

CADMIUM 

4.56+02 

O.OE+OO 

4.56+02 

7.5E-03 

0.06+00 

7.5E-03 

0.06+00 

If  the  PPLV  value  indicated  ia  greater  than  1.Q0E+06  the  calculations  iiaply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  forts. 


NPSA-1-3 


EXPOSURE 

EVALUATIONS  FOR  CASUAL 

.  VISITORS 

DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

El 

Et 

OPN 

<*g/kg) 

(mg/kg) 

(mg/kg) 

OIELDRIN 

1.6E-00 

7.9E+07 

1 -6E+00 

O.OE+OO 

7.6E-09 

7.6E-09 

O.OE+OO 

CADMIUM 

4.5E*02 

0.0E»00 

4.5E«-Q2 

7.5E-03 

0.0E+00 

7.5E-03 

O.OE+OO 

If  the  PPLV  value  indicated  it  greater  than  1 .00E+06  the  calculations  inply  that  the  contaaiinant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-1-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


contaminant 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

”  El 

VEI 

OPN 

OIELDRIN 

2.2E-01 

5.2E+06 

2.2E-01 

O.OE+OO 

1.2E-07 

1.2E-07 

0.0E»00 

CADMIUM 

5.8E*01 

0.0E+00 

5.8E+01 

S.9E-02 

o.oe+oo 

5.9E-02 

0.0£»00 

s> 


£> 


If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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NPSA-1-5 

EXPOSURE  EVALUATIONS  fOR  COMMERCIAL  WORKERS 

OtRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VE1 

CONTAMINANT  PPLV  PPLV  PPLV  £1  El  ~  El  EMC 

<*W/kg)  <mg/kg)  (mg/kg) 


D1ELDRIN 


2.0E+00  6.3E+03  2.0E+00  O.OE+OO  9.5E-05  9.5E-05  O.OE+OO 


CADMIUM 


3.6E+02  0.0E+00  3.6E+02  9.5E-03  O.OE+OO  9.5E-03 


O.OE+OO 


CONTAMINANT 


NASA- 1-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT^  CUMULATIVE  VEI 

PPLV  OSVI  ESV1  PPLV  El  El  El  OPN  ENC 

<mg/kg)  (mg/kg)  (mg/kg)  (mg/kg) 


& 
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IEL0R1N 

1.2E-01  1.0£*07 

2. 1E*03 

1 .2E-01  0.0E*00 

2. 86-04 

2.86-04 

0.06*00 

0.0€*00 

CADMIUM 

7.66*00  0.06*00 

0.06*00 

7.66*00  4.5E-01* 

0.06*00 

4.56-01* 

0.06*00 

0.06*00 

•:  El  i*  aqu*l  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.006*06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  expo sure  through  the  exposure  pathway  considered,  even  in  its  pure  fona. 

» 


I 


» 


t 


2-9 


•  ••••••• 


•  • 


2.2  SITE  NPSA-2:  TANK  FARM  (formerly  North  Plants  Complex;  EBASCO,  1988a/RIC 
88256R05  and  EBASCO,  1988b/RIC  88256R05A) 

2.2. 1  Site-Specific  Considerations 

Figure  NPSA-2- 1  and  Tables  NPSA-2- 1  and  NPSA-2-2  depict  the  target  contaminants  for 
Site  NPSA-2.  Borings  36  and  36B  were  included  in  this  exposure  assessment  consistent 
with  the  North  Plants  SAR.  The  historical  search  conducted  under  the  contamination 
assessment  revealed  that  carbon  tetrachloride  may  have  been  stored  on  Site  NPSA-2 
(EBASCO,  1988a/RlC  88256R05);  however,  it  was  not  detected  in  soils  during  the  Phase  I 
investigation.  This  site  occupies  the  area  surrounding  Tank  Farm  1403  and  the  associated 
under  and  above  ground  piping.  According  to  site  history,  no  other  chemicals  from  the 
RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  NPSA-2  (EBASCO, 
1988a/RIC  88256R05). 

2.2.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-2  are  depicted  in  Figure  NPSA-2- 1.  Table  NPSA-2- 1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  for  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
NPSA-2-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.2.3  Site  Exposure  Summary 

Tables  NPSA-2-3  through  NPSA-2-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-2  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Benzene 

Indirect 

Indirect 

Chloroform 

— 

~ 

— 

Indirect 

Indirect 

Tetrachloroethylene 

— 

— 

•• 

Indirect 

Indirect 

Note:  Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
indirect  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  NPSA-2  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VE1  value  greater  than  1: 

•  Carbon  tetrachloride  (enclosed) 

•  1,1-Dichloroethylene  (enclosed) 


REA8/RPT0048.REA  VI-H  9/11/90  2:22  pm  pf 


2-11 


Legend 


56® 

□ 


Phase  I  Boring 
Sit*  Boundary 


Sample  _ 

Interval 

(ft.) 


•4-5 


A*' 


Analyte 

"29v 


Concentration  (ug/j) 


A 

-N  — 

A 

O  200 _ 400 

FEET 


Prepared  for: 

Program  Manager  s  Office  for 
Rocky  Mountain  Arsenal  Cleanup 
Aberdeen  Proving  Ground,  Maryland 


FIGURE  NPSA-2- 1 

Phase  I  and  Phase  II  Analytes 

Detected  Within  or  Above 

Indicator  Levels 
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TABLE  NPSA-2-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-2 
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TABLE  NPSA-2-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  NPSA-2 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  34  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1,1,1-TP"  :H_^ROETHANE 

2.5 

25042 

05/25/88 

1 , 1-DICHLOROETHYLENE 

8.9 

25042 

05/25/88 

1 , 1 -DI CHLOROETHANE 

1.7 

25042 

05/25/88 

CARBON  TETRACHLORIDE 

65 

25042 

05/25/88 

CHLOROFORM 

470 

25042 

05/25/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

40 

25042 

05/25/88 

TRICHLOROETHYLENE 

100 

25042 

05/25/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DAT?  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


NPSA-2-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

8.6E+02 

1.9E+04 

8.3E+02 

T.2E-03 

S. IE-05 

1.2E-03 

O.OE+OO 

CARBON  TETRACHLORIDE 

Z.OE+02 

O.OE+OO 

2.0E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

B.5E-05 

CHLOROFORM 

4.0E+03 

1 . 1E+05 

3.9E+03 

1.5E-04 

5.5E-06 

1.5E-04 

5.3E-06 

i, t-dichloroethane 

2.8E+02 

O.OE+OO 

2.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.6E-11 

1,1-DICHLOROETHYLENE 

4.3E+01 

O.OE+OO 

4.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-04 

DIISOPROPTLMETHTL  phosphorate 

6.6E+05 

O.OE+OO 

6.6E+05 

O.OE+OO 

0.0E+00 

0.0E+00 

6.8E-11 

TETRACHLOROETHTLENE 

5.1E+02 

2.7E+05 

5.1E+02 

1.2E-03 

2.2E-06 

1.2E-03 

O.OE+OO 

1,1,1-TRICHLOROETHAME 

7.5E+05 

O.OE+OO 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 . IE- 10 

TRICHLOROETHYLENE 

2.3E+03 

0.0E+00 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.6E-06 

ZINC 

2.0E+06 

O.OE+OO 

2.0E+06 

4.  IE -05 

0.0E+00 

4. IE-05 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  T.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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NPSA-2-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


I 


CONTAMINANT 

DIRECT 

PPLV 

<ng/it9) 

INDIRECT 

PPLV 

(mg/lcg) 

CUMULATIVE 

PPLV 

<«g/kg> 

OIRECT 

E! 

INDIRECT 

El 

CUMULATIVE 

"  El 

vet 

OPN 

SENZENE 

8.6E+02 

1.9E+04 

S.3E+02 

1.2E-03 

5. IE-05 

1.2E-03 

O.OE+OO 

CARSON  TETRACHLORIDE 

2.0E+02 

O.OE+OO 

2.0E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.5E-05 

CHLOROFORM 

4.0E+03 

1.1E+05 

3.9E+03 

1.5E-04 

5.5E-06 

1.5E-04 

5.3E-06 

1,1-DICNLOROETHANE 

2.8E+02 

0.0E*00 

2.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.6E-11 

1,1-DICHLOROETHTLENE 

4.3E+01 

O.OE+OO 

4.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-04 

OIISOPROPTLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.8E-11 

TETRACHLOROETHTLENE 

5 . 1E+02 

2.7E+05 

5.1E+02 

1.2E-03 

2.2E-06 

1.2E-03 

O.OE+OO 

1,1,1-TRlCHLOROETHANE 

7.5E+05 

O.OE+OO 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-10 

TRICHLOROETHYLENE 

2.3E+03 

0.0E+00 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.6E-06 

ZINC 

2.0E+06 

0.0E+00 

2.0E+06 

4. IE-05 

O.OE+OO 

4. IE-05 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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NPSA-2-5 

EXPOSURE  EVALUATIONS  TOR  RECREATIONAL  VISITORS 


J 

|  CONTAMINANT 

OIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VE 1 

OPN 

1 

?  BENZENE 

1.2E+02 

3.0E+03 

1.2E+02 

8.4E-03 

3.3E-04 

8.7E-03 

0.06*00 

CARBON  TETRACHLORIDE 

2.7E+01 

0.0E+00 

2.7E*01 

0.0E*00 

0.0E*OO 

0.OE*OO 

1.3E-03 

|  CHLOROFORM 

5.66*02 

1.7E+04 

5.46*02 

1.16-03 

3.5E-05 

1. IE-03 

8.06-05 

1 , 1-DICNL0R0ETHANE 

3.96*01 

0.06*00 

3.96*01 

0.06*00 

0.06*00 

Q.0E*00 

5.4E-10 

'  1 ,  1-D1CHLOROETHYLENE 

5.96*00 

0.06*00 

5.96*00 

0.06*00 

0.06*00 

0.06*00 

2.36-03 

DIISOPROPYLMETHYL  PHOSPHORATE 

2. BE *05 

0.0E*0O 

2.8E*05 

0.0E*0O 

0.06*00 

O.OE+OO 

4.4E-10 

TETRACMLOROETNYLENE 

7.1E+01 

4.26*04 

7.1E+01 

8.4E-03 

1.4E-05 

8.5E-03 

O.OE+OO 

1,1, 1 -TRICHLOROETHANE 

3.2E+05 

0.0E+0O 

3.2E+05 

0.06*00 

0.0E*00 

0.06*00 

7.3E-10 

TRICHLOROETHYLENE 

3.26*02 

0.0E*0O 

3.2E*02 

0.06*00 

0.06*00 

O.OE+OO 

9.96-05 

ZINC 

1.1E+06 

O.OE+OO 

1.1E+06 

7.7E-05 

0.06*00 

7.7E-05 

0.06*00 

:*) 


m 


If  the  PPLV  value  indicated  is  greater  than  1.GQE+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


4 
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NPSA-2-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(■8/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

Ong/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VE! 

ENC 

BENZENE 

1 . 1E+03 

6.4E-01 

6.4E-01 

9.2E-04 

1.6E+00+ 

1.6E+00* 

O.OE+OO 

CARSON  TETRACHLOR IOE 

2.5E+02 

O.OE+OO 

2.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.8E+00 

CHLOROFORM 

5. 1E+03 

2.3E+00 

2.3E+00 

1.2E-04 

2.6E-01* 

2.6E-01* 

1. IE-01 

1,1-DlCHLOROETNANE 

3.6E+02 

O.OE+OO 

3.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.7E-07 

1,1-DICHLOROETHYLENE 

5.4E+01 

O.OE+OO 

5.4E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.2E+00 

OIISOPROPYLMETHYL  PHOSPHORATE 

3.7E+05 

O.OE+OO 

3.71*05 

0.0E+00 

O.OE+OO 

O.OE+OO 

4.4E-06 

TETRACHLOROETHYLENE 

6.5E+02 

5.8E+00 

5.7E*00 

9.2E-04 

1.0E-01* 

1.1E-01+ 

O.OE+OO 

1,1, 1 -TRICMLOROETHANE 

4.2E+05 

O.OE+OO 

4.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.3E-06 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+OO 

2.9E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.4E-01 

ZINC 

7.8E+05 

O.OE+OO 

7.8E*05 

1.0E-04 

O.OE+OO 

1.0E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


NPSA-2-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(RO/kg) 

INDIRECT 

OSV1  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

<RB/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPH 

VEI 

ENC 

■Mint 

6.76*01 

2.66*03 

6.46-01 

6.36-01 

1.5E-02 

1 .66*00* 

1.66*00* 

0.06*00 

0.06*00 

:ARI0N  TETRACHLORIDE 

1.56*01 

0.06*00 

0.06*00 

1.56*01 

0.06*00 

0.OE*OO 

0.06*00 

6.4E-04 

5.5E*00 

CHLOROFORM 

3.16*02 

1.56*04 

2.36*00 

2.36*00 

1.96-03 

2.66-01* 

2.66-01* 

4.0E-05 

3. 46-01 

,1-DICHLOROETNANE 

2. 3E*01 

0.0E*00 

0.06*00 

2.36*01 

0.0E«00 

0.06*00 

O.0E*0O 

2. 76-10 

2.36-06 

,1-DlCHLOROETHYLENE 

3.26*00 

0.0E*0O 

0.06*00 

3.26*00 

0.06*00 

0.06*00 

0.06*00 

1. IE-03 

9.76*00 

311 SORROPTLMETNTL  PHOSPHORATE 

6.86*04 

0.06*00 

0.06*00 

6.86*04 

0.06*00 

0.06*00 

0.0E*00 

5. IE-10 

4.4E-06 

ETRACHLOROETNVLENE 

4.16*01 

3.7E*04 

3.86*00 

5.06*00 

1 .56-02 

1.0E-01* 

1.26-01* 

0.0E*00 

0.0E*00 

, 1 , 1 -TR ICNLOROETHANE 

7.86*04 

0.06*00 

0.06*00 

7.86*04 

0.06*00 

0.06*00 

0.0E*0O 

8.56-10 

7.36-06 

TRICHLOROETHYLENE 

1.86*02 

0.06*00 

0.06*00 

1 .86*02 

0.06*00 

0.06*00 

0.06*00 

4.96-05 

4.2E-01 

INC 

1.4E*05 

0.06*00 

0.06*00 

1.46*05 

5.86-04 

0.06*00 

5.86-04 

0.06*00 

0.0E*00 

El  is  equal  to  or  exceeds  7 .06-01 


» 


» 


» 


» 


» 
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2.3  SITE  NPSA-3:  GB  MANUFACTURING  AREA  (formerly  North  Plants  Complex; 
EBASCO,  1988a/RIC  88256R05  and  EBASCO,  1988fa/RIC  88256R05A) 

2.3.1  Site-Specific  Considerations 

Figure  NPSA-3-1  and  Tables  NPSA-3-1  and  NPSA-3-2  depict  the  target  contaminants  for 
Site  NPSA-3  Borings  22,  31/31B,  33,  44,  65,  66,  76  through  79  were  included  in  this 
exposure  assessment,  consistent  with  the  North  Plants  SAR.  The  historical  search 
conducted  under  the  contamination  assessment  revealed  that  Sarin  (GB),  GB  by-products, 
carbon  tetrachloride,  methylene  chloride,  and  xylene  were  suspected  contaminants  in  Site 
NPSA-3  (EBASCO,  1988a/RIC  88256R05);  however,  most  of  these  chemicals  were  not 
detected  in  soils  during  the  Phase  I  and  Phase  II  investigations.  This  site  occupies  the 
areas  around  the  GB  manufacturing  Buildings  1501,  1503,  1504,  1506,  1602,  and  1603. 
According  to  site  history,  no  other  chemicals  from  the  RMA  target  contaminant  list  were 
suspected  to  be  present  in  Site  NPSA-3  (EBASCO,  1988a/RIC  88256R05). 

2.3.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-3  are  depicted  in  Figure  NPSA-3-1.  Table  NPSA-3-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
NPSA-3-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.3.3  Site  Exposure  Summary 

Tables  NPSA-3-3  through  NPSA-3-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-3  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


*: 


9) 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Cadmium 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  NPSA-3  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 

•  • 
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FIGURE  NPSA-3-1 
Phase  I  ond  Phase  II  Analytes 
Detected  Within  or  Above 
Indicator  Levels 
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TABLE  NPSA-3-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-3 


TABLE  NPSA-3-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  NPSA-3 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  33  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

BENZENE 

6.7 

25047 

01/4/89 

CARBON  TETRACHLORIDE 

9.9 

25047 

01/7/88 

CHLOROFORM 

38 

25047 

01/4/89 

CHLOROBENZENE 

1.5 

25047 

01/4/89 

DIBROMOCHLOROPROPANE 

9.1 

25047 

01/4/89 

DIISOPROPYLMETHYL  PHOSPHONATE 

330 

25047 

01/7/88 

TRICHLOROETHYLENE 

1.6 

25047 

01/4/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


NPSA-3-3 

EXPOSURE  EVALUATIONS  FOR  RECULATEO  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(•g/kg) 

INDIRECT 

PPLV 

(■B/kg) 

CUMULATIVE 

PPLV 

(ig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

BENZENE 

8.66*02 

0.0£*00 

8.6£*02 

0.0E*0O 

0.0E*O0 

0.05*00 

2.0E-05 

CARBON  TETRACHLORIDE 

2.0E*02 

0 . OE  *00 

2. 05*02 

0.0E*OO 

0.OE*OO 

O.OE*00 

5. IE-04 

CHLOROBENZENE 

1.6E+05 

0.0£*00 

1.6E+05 

0.05*00 

0.0E*00 

0.0E*0O 

3 .  BE  -  08 

CHLOROFORM 

4.0E*Q3 

0 . 0E*00 

4.QE+03 

0.05*00 

0.OE*00 

0.0E*0O 

1.7E-05 

D I BRONOCHLOROPROPANE 

1.8E*01 

0.0£*00 

1.8E+01 

O.OE*00 

O.OE*00 

0.OE*OO 

5.6E-05 

DIELORIN 

1.6E*00 

2.4E*04 

1 .6E*00 

1.9E-01* 

1.3E-05 

1.9E-01* 

0.0E*O0 

DI ISOPROPTLMETHYL  PHOSPHORATE 

6.6£*05 

6.5E*05 

3.3E+05 

0.0E*0O 

9.6E-08 

9.6E-08 

2.2E-Q8 

TETRACHLOROETHYLENE 

5. 1E+02 

1.2E*04 

4.9E*02 

5. 95-04 

2.5E-05 

6. IE-04 

0.0E*00 

TRICHLOROETHYLENE 

2.3E*03 

0.05*00 

2.35*03 

O.OE*00 

0.0E*00 

0.0£*00 

4. IE-06 

CADMIUM 

4.5E+02 

0.0E*00 

4.5E*02 

2.2E-02 

O.OE*O0 

2.2E-02 

O.0E*O0 

LEAD 

1 . 5E*04 

0.05*00 

1 . 5E*04 

7. IE-03 

0.0E*Q0 

7. IE-03 

0.0E*O0 

ZINC 

2.0E*06 

O.OE*00 

2.0E*06 

6.0E-05 

0.0E*00 

6.0E-05 

0.0E*00 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2-25 


•  •  • 


•  •  • 


NPSA-3-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(rng/Xg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(mg/Xg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

8.6E+02 

0.0£*00 

8.6E*02 

0.06*00 

0.06*00 

0.06*00 

2.0E-05 

CARBON  TETRACHLORIDE 

2.06*02 

0.06*00 

2.06*02 

0.06*00 

0.06*00 

O.OE+OO 

5. IE-04 

CHLOROBENZENE 

1.66*05 

o.oe+oo 

1.66*05 

0.06*00 

0.06*00 

O.OE+OO 

3.86-08 

CHLOROFORM 

4.0E *03 

0. 0E*00 

4.0E+03 

0.06*00 

Q.0E*00 

O.OE+OO 

1.7E-05 

D 1 8ROMOCNLOROPROPANE 

1.86*01 

0. DE*00 

1.86*01 

0. 0E*00 

0.06*00 

0.06*00 

5.66-05 

DIELDRIN 

1 .6E*00 

2.4E*04 

1.66*00 

1.9E-01* 

1.3E-05 

1.9E-01* 

O.OE*00 

DI1S0PR0PYLMETHYL  PHOSPHORATE 

6.6£*05 

6.5E*05 

3 . 3E*05 

O.OE+OO 

9. 66-08 

9.66-08 

2.2E-08 

TETRACHLOROETHYLENE 

5 . 1E*02 

1.2E*04 

4.9£*02 

5.9E-04 

2.5E-05 

6. IE-04 

0.06*00 

TRICHLOROETHYLENE 

2.3E+03 

0.06*00 

2.3E*03 

0.0E*00 

0.06*00 

O.OE+OO 

4. IE-06 

CADMIUM 

4.5E*02 

0.0E*00 

4.5E+02 

2.2E-02 

O.OE+OO 

2.2E-02 

O.OE+OO 

LEAD 

1.5E*04 

0.06*00 

1.5E*04 

7. IE-03 

O.OE+OO 

7. IE-03 

0. 0E«00 

ZINC 

2.0E+06 

0.0E*00 

2.0E*06 

6.0E-05 

O.OE+OO 

6 .  OE -  05 

0.0E*0O 

-  • 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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EXPOSURE  EVALUATIONS  TOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(«g/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

EMULATIVE 

El 

VE1 

OPN 

BENZENE 

1.2E+02 

O.OE+OO 

1 . 2E+02 

0.0E+00 

O.OE+OO 

O.OE+OO 

3.0E-04 

CARBON  TETRACHLORIDE 

2 . 7E+01 

O.OE+OO 

2.7E+01 

0.0E+00 

O.OE+OO 

O.OE+OO 

7.6E-03 

CHLOROBENZENE 

6.8E+04 

O.OE+OO 

6.8E+04 

0.0E+00 

O.OE+OO 

O.OE+OO 

2.4E-07 

CHLOROFORM 

S.6E+02 

O.OE+OO 

5.6E+02 

0.0E+00 

O.OE+OO 

O.OE+OO 

2.5E-04 

D I  ■RCMOCHLOROPROPANE 

2.5E+00 

O.OE+OO 

2.5E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.4E-04 

DIELDRIN 

2.2E-01 

1 .6E+03 

2.2E-01 

1 .4E+00* 

1.9E-04 

1.4E+00* 

O.OE+OO 

D1ISOPROPYLMETHYL  PHOSPHORATE 

2.8E+05 

1.0E+Q5 

7.4E+04 

0.0E+00 

6.2E-07 

6.2E-07 

1.4E-07 

TETRACHLOROETHTLENE 

7.1E+01 

1 .9E+03 

6.8E+01 

4.2E-03 

1.6E-04 

4.4E-03 

O.OE+OO 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+OO 

3.2E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.2E-05 

CADMIUM 

5.8E+01 

O.OE+OO 

5.8E+01 

1.7E-01* 

O.OE+OO 

1.7E-01* 

P  OE+OO 

LEAD 

9.2E+03 

C  0E+00 

9. 2E+C3 

I.2E-02 

O.OE+OO 

1.2E-02 

O.OE+OO 

ZINC 

1 . 1E+06 

C . 0E+00 

1 . IE *06 

1  . IE  - 04 

O.OE+OO 

1.1E-04 

O.OE+OO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  ;ated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-3-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(fl>g/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

•EN2ENE 

1.1E+03 

O.OE+OO 

1 . 1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-02 

CARSON  TETRACHLORIDE 

2.5E+02 

O.OE+OO 

2.5E+02 

O.OE+OO 

0 . OE+OO 

O.OE+OO 

2.9E-01 

CHL0R0SEN2ENE 

8.8E+04 

0 . OE+OO 

8.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.4E-05 

CHLOROFORM 

5.1E+03 

O.OE+OO 

5. 1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.4E-03 

D I BROMOCHLOROPROPANE 

2.3E+01 

O.OE+OO 

2.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.2E-02 

OIELDRIN 

2.0E+00 

5.8E+01 

1 .9E+00 

1.5E-01* 

5.2E-03 

1.6E-01* 

O.OE+OO 

DIISOPROPTLMETHTL  PHOSPHONATE 

3.7E+05 

4.4E+02 

4.4E+02 

O.OE+OO 

1.4E-04 

1.4E-04 

3.8E-05 

TETRACHLOROETHYLENE 

6.5E+02 

2.2E+0 2 

1.7E+02 

4.6E-04 

1.3E-03 

1.8E-03 

O.OE+OO 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+OO 

2.9E+03 

O.OE+OO 

0.0E+00 

O.OE+OO 

2.3E-03 

CADMIUM 

3.6E+02 

O.OE+OO 

3.6E+02 

2.7E-02 

O.OE+OO 

2.7E-02 

O.OE+OO 

LEAD 

6.5E+03 

O.OE+OO 

6.5E+03 

1.7E-02 

0.0E+00 

1.7E-02 

O.OE+OO 

zinc 

7.8E+05 

0 . 0£  *00 

7.8E+05 

1.5E-04 

O.OE+OO 

1.5E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 
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NPSA-3-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE 


CONTAMINANT 

PPLV 

<mg/Kg) 

OSV1 

<*B/k9) 

ESVI 

(mg/fcg) 

PPLV 

Cm9/k9) 

El 

El 

El 

OPM 

ENC 

3ENZENE 

6.7E+01 

O.OE+OO 

O.OE+OO 

6.7E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-04 

3.4E-02 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE+OO 

O.OE+OO 

1.5E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.8E-03 

8.6E-01 

CHLOROBENZENE 

1.5E+04 

O.OE+OO 

O.OE+OO 

1.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.8E-07 

6.4E-05 

CHLOROFORM 

3.1E+02 

0.0E+00 

O.OE+OO 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-04 

2.8E-02 

J I BROHOCKLOROPROPANE 

1 .4E+00 

0.0E+00 

O.OE+OO 

1.4E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.2E-04 

9.5E-02 

DIELDRIN 

1.2E-01 

3.2E+03 

1.9E+01 

1.2E-01 

2.5E+00* 

1.6E-02 

2.5E+00* 

O.OE+OO 

O.OE+OO 

3IISOPROPYLNETHYL  PHOSPHORATE 

6.8E+04 

8.6E+04 

4.4E+02 

4.4E+02 

O.OE+OO 

1.4E-04 

1.4E-04 

1.7E-07 

3.8E-05 

TETRACHLOROETHYLENE 

4.1E+01 

1 .6E+03 

2.2E+02 

3.4E+01 

7.3E-03 

1.5E-03 

8.8E-03 

O.OE+OO 

O.OE+OO 

TRICHLOROETHYLENE 

1 .8E+02 

O.OE+OO 

O.OE+OO 

1.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3. IE-05 

7.0E-03 

CADMIUM 

7.6E+00 

0.0E+00 

O.OE+OO 

7.6E+00 

1.3E+00* 

O.OE+OO 

1.3E+00* 

O.OE+OO 

O.OE+OO 

LEAD 

2.2E+03 

O.OE+OO 

O.OE+OO 

2.2E+03 

5.0E-02 

O.OE+OO 

5.0E-02 

O.OE+OO 

O.OE+OO 

ZINC 

1.4E+05 

O.OE+OO 

O.OE+OO 

1.4E+05 

8.6E-04 

O.OE+OO 

8.6E-04 

O.OE+OO 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


•  « 


2.4  SITE  NPSA-4:  FUZE  AND  DETONATOR  MAGAZINE  (formerly  North  Plants 
Complex;  EBASCO,  1988a/RIC  88256R05  and  EBASCO,  1988b/RIC_88256R05A) 

2.4.1  Site-Specific  Considerations 

Figure  NPSA-4-1  and  Tables  NPSA-4-1  and  NPSA-4-2  depict  the  target  contaminants  for 
Site  NPSA-4.  Borings  4  and  51  were  included  in  this  exposure  assessment,  consistent  with 
the  North  Plants  SAR.  This  site  occupies  the  area  surrounding  Building  1608  fuze  and 
detonator  magazine  and  downgradient  surface  drainage.  According  to  site  history,  no 
chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
NPSA-4  (EBASCO,  1988a/RIC  88256R05). 

2.4.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-4  are  depicted  in  Figure  NPSA-4-1.  Table  NPSA-4-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI- A).  Table 
NPSA-4-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.4.3  Site  Exposure  Summary 

Tables  NPSA-4-3  through  NPSA-4-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-4  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


RE A8/RPT0048 .RE A  VI-H  9/7/90  9:15  am  pf 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Chloroacetic  Acid 

— 

- 

- 

- 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 


& 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  NPSA-4  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  1,1-Dichloroethylene  (enclosed) 


•  • 


REA8/RPT0048.REA  VI-H  9/11/90  2:23  pm  pf 


•  • 
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FIGURE  NPSA-4-  I 


Phase  I  and  Phase  IT  Analytes 
Detected  Within  or  Above 
Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by:  Ebasco  Services  Incorporated 
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TABLE  NPSA-4-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  NPSA-4 


AVERAGE 

SITE  DEPTH  TO 

GROUNDWATER:  36  Feet 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1,1, 1-TRICH LORO ETHANE 

0.97 

25054 

02/8/89 

1 , 1-DICHLOROETHYLENE 

1.2 

25054 

02/8/89 

CARBON  TETRACHLORIDE 

3.6 

25054 

02/8/89 

CHLOROFORM 

7.1 

25048 

01/4/89 

CHLOROBENZENE 

1.1 

25048 

01/4/89 

DI BROMOCHLOROPROPANE 

5.2 

25048 

01/4/89 

DIISOPROPYI/IETHYL  PHOSPHONATE  GT  200 

25054 

02/8/89 

DITHIANE 

1.6 

25048 

06/2/88 

TETRACHLOROETHYLENE 

1.9 

25054 

02/8/89 

TRI CHLOROETHYLENE 

1.8 

25054 

02/8/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


NPSA-4-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CARSON  TETRACHLORIDE 

2.0E+02 

0.06*00 

2.06*02 

0.06*00 

O.OE+OO 

0.06+00 

4.4E-06 

CHLOROACETIC  ACID 

1.7E+04 

0.06*00 

1.7E+04 

1 .46-02 

0.06+00 

1.46-02 

0.06+00 

CHLOROBENZENE 

1.66+05 

0.0E*00 

1.66+05 

O.OE*OQ 

O.OE+OO 

0.06+00 

6.86-10 

CHLOROFORM 

4.0E+03 

O.0E*OO 

4.0E*03 

0.06*00 

O.OE+OO 

O.OE+OO 

7.6E-08 

D 1 BROMOCHLOROPROPANE 

1.8E+01 

O.OE+OO 

1.86*01 

0.06*00 

O.OE+OO 

O.OE+OO 

7.7E-07 

1 , 1 -DICHLOROETHYLENE 

4.3E+01 

0.06+00 

4.3E*01 

0.0E*00 

O.OE+OO 

O.OE+OO 

2.0E-05 

DUSOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.0E*OO 

6.66*03 

0.06*00 

O.OE+OO 

O.OE+OO 

3.3E-10 

DITHIANE 

8.3E+04 

0.06*00 

8.36*04 

0.0E*00 

0.06+00 

0.06+00 

O.OE+OO 

TETRACHIOROETHYIENE 

5.1E+02 

O.OE+OO 

5. 1E*02 

0.0E+00 

O.OE+OO 

O.OE+OO 

6.0E-08 

1,1,1-TRICHLOROETHANE 

7.5E+05 

O.0E*0O 

7.5E*05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.2E-11 

TRICHLOROETHYLENE 

2.3E+03 

0.0£*00 

2.3E+03 

0.0E+00 

O.OE+OO 

O.OE+OO 

1. IE-07 

ZINC 

2.0E+06 

0.06*00 

2.0E*06 

4.7E-05 

O.OE+OO 

4.7E-05 

O.OE+OO 

If  the  PPIV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-4-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE+OO 

2.0E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.4E-06 

CHLOROACETIC  ACID 

1.7E+04 

o.oe+oo 

1.7E+04 

1.4E-02 

O.OE+OO 

1.4E-02 

O.OE+OO 

CHLOROBENZENE 

1.6E+05 

o.oe*oo 

1.BE+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.8E-10 

chloroform 

4.0E+03 

O.OE+OO 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.6E-08 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE+OO 

1.8E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.7E-07 

1,1-DICHLOROETHTLENE 

4.3E+01 

O.OE+OO 

4.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.0E-05 

OIISOPtOPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.3E-10 

D1THIANE 

8.3E+04 

0.0E+00 

8.3E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E+02 

0.0E+00 

S.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.0E-08 

1,1,1-TRICHLOROETHANE 

7.5E+05 

0.0E+00 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.2E-11 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+OO 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-07 

ZINC 

2.0E+06 

O.OE+OO 

2.0E+06 

4.7E-05 

O.OE+OO 

4.7E-05 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-4-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

<mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

<*S/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

~  El 

VEI 

OPN 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE+OO 

2.7E+01 

0.0E+00 

O.OE+OO 

O.OE+OO 

6.7E-05 

CHLOROACETIC  ACID 

7.0E+03 

O.OE+OO 

7.0E+03 

3.3E-02 

O.OE+OO 

3.3E02 

O.OE+OO 

CHLOROBENZENE 

6.8E+04 

O.OE+OO 

6.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.4E-09 

CHLOROFORM 

5.6E+02 

O.OE+OO 

5.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-06 

0 1 MONOCMLOROPROPANE 

2.5E+00 

o.oe+oo 

2.5E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-05 

1 , 1  -OICHLOROETHYLENE 

5.9E+00 

O.OE+OO 

5.9E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E-04 

D! 1SOPROPTLHETHYL  PHOSPHORATE 

2.8E+05 

o.oe+oo 

2.8E+05 

O.OE+OO 

O.OE+OO 

o.oe+oo 

2. IE-09 

DITHIANE 

3.5E+04 

O.OE+OO 

3.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

7.1E+01 

O.OE+OO 

7.1E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9. IE-07 

1,1,1-TRICHLOROETHANE 

3.2E+05 

O.OE+OO 

3.2E+05 

O.OE+OO 

O.OE+OO 

o.oe+oo 

2.7E-10 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+OO 

3.2E+02 

O.OE+OO 

O.OE+OO 

o.oe+oo 

1.7E-06 

ZINC 

1.1E+06 

O.OE+OO 

1 . 1E+06 

8.9E-05 

O.OE+OO 

8.9E-05 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.0GE+Q6  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pore  form. 
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NPSA-4-6 


EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

OIRECT 

PPLV 

CmQ/kg  > 

INDIRECT 

PPLV 

<mg/kg> 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE+OO 

2.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.3E-02 

CHLOROACETIC  ACID 

9.2E+03 

O.OE+OO 

9.2E+03 

2.5E-02 

O.OE+OO 

2.5E-02 

O.OE+OO 

CHLOROBENZENE 

8.8E+04 

O.OE+OO 

8.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.3E-05 

CHLOROFORM 

5.1E+03 

O.OE+OO 

5.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-03 

D I BROMOCHLOROPROPANE 

2.3E+01 

O.OE+OO 

2.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-02 

1 , 1-OICHLOROETHTLENE 

5.4E+01 

O.OE+OO 

5.4E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.2E-01 

OIISOPROPYLMETHTL  PHOSPHORATE 

3.7E+05 

O.OE+OO 

3.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2. IE-05 

DITHIANE 

4.6E+04 

O.OE+OO 

4.6E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+OO 

6.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-03 

1,1,1-TRlCHLOROETHANE 

4.2E+05 

O.OE+OO 

4.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.6E-06 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+OO 

2.9E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-03 

ZINC 

7.8E+05 

0.0E+00 

7.8E+05 

1.2E-04 

O.OE+OO 

1.2E-04 

O.OE+OO 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(mg/kg) 

OSV1 

(mg/kg) 

ESVI 

(mg/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

ENC 

IRBON  TETRACNLORIOE 

1 .5E+01 

O.OE+OO 

O.OE+OO 

1.5E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.3E-05 

2.8E-01 

ILOROACETIC  ACID 

1.7E+03 

O.OE+OO 

O.OE+OO 

1.7E+03 

1.4E-01* 

O.OE+OO 

1.4E-01* 

O.OE+OO 

O.OE+OO 

(LOROBENZENE 

1.5E+04 

O.OE+OO 

O.OE+OO 

1.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5. IE-09 

4.3E-05 

ILOROFDRM 

3. 1E+02 

O.OE+OO 

O.OE+OO 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.7E-07 

4.8E-03 

IBROMOCHLOROPROPANE 

1 . 4E+00 

O.OE+OO 

O.OE+OO 

1.4E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.8E-06 

4.9E-02 

,1-DICHLOROETHYLENE 

3.2E+00 

O.OE+OO 

O.OE+OO 

3.2E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-04 

1.2E+00 

IISOPROPTLMETHYL  PHOSPHORATE 

6.8E+04 

O.OE+OO 

O.OE+OO 

6.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-09 

2. IE-05 

ITHIANE 

8 . 5E  *03 

O.OE+OO 

O.OE+OO 

8.5E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ETRACNLOROETHYLENE 

4.1E+01 

O.OE+OO 

O.OE+OO 

4.1E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.5E-07 

3.8E-03 

,1,1-TRICHLOROETHANE 

7.8E+04 

O.OE+OO 

O.OE+OO 

7.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3. IE-10 

2.6E-06 

IICHLOROETHYLENE 

1.8E+02 

O.OE+OO 

O.OE+OC 

1.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.3E-07 

6.9E03 

INC 

1 -4E+05 

O.OE-OO 

O.OE+OO 

1.4E+05 

6.7E-04 

O.OE+OO 

6.7E-04 

O.OE+OO 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


2.5  SITE  NPSA-5:  SPECIAL  WEAPONS  PLANT  (formerly  North  Plants  Complex; 
EBASCO,  1988a/RIC  88256R05  and  EBASCO.  1988b/RIC  88256RQ5A) 

2.5.1  Site-Specific  Considerations 

Figure  NPSA-5- 1  and  Tables  NPSA-5- 1  and  NPSA-5-2  depict  the  target  contaminants  for 
Site  NPSA-5.  Borings  20.  24.  26,  27.  50/50B,  67.  67B,  68,  68B,  69,  69B,  70,  70B,  71, 

7 IB,  and  72  through  75  were  included  in  this  exposure  assessment,  consistent  with  the 
North  Plants  SAR.  The  historical  search  conducted  under  the  contamination  assessment 
revealed  that  GB,  GB  by-products,  mustard.  Lewisite,  2,2-bis(Para-chlorophenyl)- 1,1,1  - 
trichloroethane  (PPDDT),  and  thiodiglycol  were  suspected  contaminants  in  Site  NPSA-5 
(EBASCO,  1988a/RIC  88256R05);  however,  most  of  these  chemicals  were  not  detected  in 
soil  during  the  Phase  I  and  Phase  II  investigations.  This  site  occupies  the  area  surrounding 
the  Special  Weapons  Plant  Building  1611.  According  to  site  history,  no  other  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  NPSA-5 
(EBASCO,  1988a/RIC  88256R05). 

2.5.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-5  are  depicted  in  Figure  NPSA-5- 1.  Table  NPSA-5- 1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  "?tals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI  A).  Table 
NPSA-5-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.5.3  Site  Exposure  Summary 

Tables  NPSA-5-3  through  NPSA-5-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-5  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
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quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


( 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Cadmium 

— 

~ 

Direct 

— 

Direct 

Benzene 

— 

— 

Indirect 

Indirect 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  NPSA-5  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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Cd 
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36 

Cu 

20 

Zn 
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Cr 

29 

2n 

71 

9-10 

Cr 

25 

Zn 

67 

14-15 
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19-20 

BIL 

22-23 

BIL 

0-1  Cu 

71 

Pb 

27 

Zn 

96 

2-3  Zn 

63 

AS 

/ 

4.3 

2-3 

BIL 

4-5 

BIL 

7-8 

BIL 

19-20 

BIL 

23.7-24.7 

BIL 

*(3)  y  / 

y'*2-3 

NA 

/  4-5 

BIL 

&  W  ,  7-e 

BIL 

V6\' 


0-1  Cd 

13 

Zn 

62 

As 

180 

2-3  Cr 

27 

Zn 

86 

As 

5.8 

"0-1 

As  160 

Cd  6.2 

Hg  0.29 
Zn  63 

4-5 

BIL 

9-10 

BIL 

14-15 

BIL 

0-1 

Cd 

9.4 

Pb 

51 

Zn 

63 

As 

240 

2-3 

Cr 

26 

Zn 

62 

As 

3.5 

4-5 

BIL 

9-10 

BIL 

14-15 

BIL 

19-  20 

BIL 

Legend 

2®®  Phot*  I  Boring 

6B*  Phase  n  Boring  with  Totoi  Depth 
<2«>  Drilled  (ft.) 

n  Site  Boundary 


Sample  Analyte 

interval'^'O-  i|  As'''  74 

(ft.)  f  -  Concentration  (ug/g) 


BIL  -  Below  Indicator  Level 
NA  -  Sample  Not  Analyzed 


e  -  Laboratory  unable  to  perform  phosphonate 
analysis,  sample  was  redrilled. 

**  -  Volue  reported  exceeds  laboratory's  upper 
certified  reporting  limit. 

*•*  -  Laboratory  holding  times  exceeded  for 
organophosphorous  compounds. 

Note:  For  borings  with  2  site  ID  numbers  (e.g.  5Q/50B), 
two  drilling  methods  were  employed. 
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66 
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0.4 

FIGURE  N PSA-5- 1 

Phase  I  and  Phose  II  Analytes 

Detected  Within  or  Above 

Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by:  Ebasco  Services  Incorporated 


TABLE  NPSA-5-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-5 
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TABLE  NPSA-5-2 


*' 


4$ 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  NPSA-5 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  27  Feet 


CHEMICAL 


CONCENTRATION  LOCATION  SAMPLE 

MAXIMUM  (WELL  NUMBER)  DATE 


CHLOROFORM 

1.9 

25046 

01/6/88 

• 

DIISOPROPYUtETHYL  PHOSPHONATE 

7.3 

25046 

12/15/88 

•  • 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE  • 

FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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NPSA-5-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(*g/kg> 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VE1 

OPN 

BENZENE 

8.6E+02 

1 .9E+02 

1 .6E+02 

4.6E-04 

2. IE-03 

2.6E-03 

O.OE+OO 

CHLOROFORM 

4 . 0E+03 

O.OE+OO 

4.0E+03 

0.0E+00 

0.0E+00 

O.OE+OO 

3.0E-06 

OUSOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

4.7E+05 

2.8E+05 

1.2E-06 

1.6E-06 

2.8E-06 

1.8E-09 

1,1,1-TRICHLOROETHANE 

7.5E+05 

1 .8E+06 

5.3E+05 

8.0E-07 

3.4E-07 

1. IE-06 

O.OE+OO 

ARSENIC 

2.2E+01 

O.OE+OO 

2.2E+01 

1 .  1E+01* 

0.0E+00 

1.1E+01* 

O.OE+OO 

CADMIUM 

4.5E+02 

O.OE+OO 

4.5E+02 

2.9E-02 

O.OE+OO 

2.9E-02 

O.OE+OO 

COPPER 

4.2E+05 

O.OE+OO 

4.2E+05 

1.7E-04 

O.OE+OO 

1.7E-04 

O.OE+OO 

LEAD 

1.5E+04 

O.OE+OO 

1.5E+04 

1.2E-02 

O.OE+OO 

1.2E-02 

O.OE+OO 

MERCURY 

3.3E+03 

O.OE+OO 

3.3E+03 

8.8E-05 

O.OE+OO 

8.8E-05 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+OO 

2.0E+06 

I.3E-04 

O.OE+OO 

1.3E-04 

O.OE+OO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2-46 


•  •  •  • 


KPSA-5-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ag/kg) 

INOIRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INOIRECT 

El 

CUMULATIVE 

El 

VEI 

0PN 

BENZENE 

8.66*02 

1.96*02 

1 -6E*02 

4 .66-04 

2.16-03 

2.66-03 

0.06*00 

CHLOROFORM 

4.06*03 

0.06*00 

4 . 0£  *03 

0.06*00 

0.OE*OO 

0.06*00 

3.06-06 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.66+05 

4.76*05 

2.86*05 

1.26-06 

1.66-06 

2.86-06 

1.86-09 

1 , 1 # 1  - TRICHLOROE THANE 

7.5E+05 

1.86*06 

5.3E*05 

8.06-07 

3.46-07 

1.16-06 

0.06*00 

ARSENIC 

2.26+01 

0.06+00 

2.26*01 

1.16*01* 

O.QE*00 

1.1E*01* 

0.06*00 

CADMIUM 

4.56*02 

0.06*00 

4.5E*02 

2.96-02 

0.06*00 

2.96-02 

0.06*00 

COPPER 

4.2E+05 

0.06*00 

4.2E*05 

1.76-04 

0.06*00 

1.76-04 

0.06*00 

LEAD 

1.5E+04 

0.OE+00 

1.5E«04 

1.2E-02 

0.06*00 

1.26-02 

0.06*00 

MERCURY 

3.3E+03 

0.06*00 

3.36*03 

8.86-05 

Q.0E*00 

8.86-05 

0.06*00 

ZINC 

2.0E+06 

0.06*00 

2.0E*06 

1.36-04 

0.06*00 

1.3E-04 

0.06*00 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-6-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 


CUMULATIVE  DIRECT  INOIRECT  CUMULATIVE 

PPLV  El  El  El 


NPSA-5-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUNULAT  1 VE 

El 

VE! 

OPM 

BENZENE 

1 . 2E+02 

2.9E+01 

2.4E+Q1 

3.3E-03 

1.4E-02 

1.7E-02 

O.OE+OO 

CHLOROFORM 

5.6E+02 

0.0E+00 

5.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.5E-05 

01 ISOPROPTLMETHTL  PHOSPHORATE 

2.8E+05 

1.7E+05 

1.1E+05 

2.7E-06 

4.5E-06 

7.3E-06 

1. IE-08 

1,1, 1-TRICHLOROET KANE 

3.2E+05 

6.4E+05 

2.1E+05 

1.9E-06 

9.4E-07 

2.8E-06 

O.OE+OO 

ARSENIC 

3.9E+00 

O.OE+OO 

3.9E+00 

6.1E+01* 

O.OE+OO 

6.1E+01* 

O.OE+OO 

CADMIUM 

5. BE +01 

O.OE+OO 

5.8E+01 

2.3E-01* 

O.OE+OO 

2.3E-01* 

O.OE+OO 

COPPER 

2.5E+05 

O.OE+OO 

2.5E+05 

2.9E-04 

O.OE+OO 

2.9E-04 

O.OE+OO 

LEAD 

9.2E+03 

O.OE+OO 

9.2E+03 

2. IE-02 

O.OE+OO 

2. IE-02 

O.OE+OO 

MERCURY 

2.0E+03 

O.OE+OO 

2.0E+03 

1.5E-04 

O.OE+OO 

1.5E-04 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+OO 

1.1E+06 

2.5E-04 

O.OE+OO 

2.5E-04 

O.OE+OO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-5-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/ leg ) 

INDIRECT 

PPLV 

(Mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VE1 

ENC 

• 

■ENZENE 

1.1E+03 

7. 21-01 

7. IE-01 

3.7E-04 

5.66-01* 

5.6E-01* 

0.06*00 

CHLOROFORM 

5.1E+03 

0.06*00 

5.1E*03 

0.06*00 

0.06*00 

0.06*00 

6.46-04 

01 ISOPROPYLMETHYL  PHOSPHORATE 

3.76*05 

1 .36*03 

1.3£*03 

2. IE-06 

5.9E-04 

5.9E-04 

1. IE-06 

• 

1,1,1 -TRICHLOROETHANE 

4.2E+05 

3.26*04 

3.0E+04 

1.4E-06 

1 .96-05 

2.06-05 

0.06*00 

ARSENIC 

2.06*01 

O.0E*OO 

2.0E*01 

1.2E*01* 

0.06*00 

1.2E*01» 

0.0E*00 

CADMIUM 

3.66*02 

0.0E+00 

3.66*02 

3.6E-02 

0.06*00 

3.66-02 

0.0E*00 

COPPER 

1.86*05 

0.0E*00 

1.8E+05 

4.0E-04 

O.OE+OO 

4.0E-04 

0.06*00 

LEAD 

6.5E+03 

0.0E*00 

6.5E*03 

2.9E-02 

O.OE+OO 

2.96-02 

0.06*00 

• 

MERCURY 

1.4E+03 

0.0£*00 

1.4E+03 

2. IE-04 

O.OE+OO 

2. IE-04 

0.06*00 

ZINC 

7.86*05 

O.OE+OO 

7.8E*05 

3.3E-04 

0.06*00 

3.3E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 
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NPSA-5-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESV1 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPM 

VE1 

ENC 

ENZENE 

6.7E+01 

2.5E+01 

7.2E-OI 

6.9E-0I 

6.0E-03 

5.8E-01* 

5.ae-ot» 

O.OE+OO 

O.OE+OO 

HLOROFORM 

3.1E+02 

O.OE+OO 

O.OE+OO 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-0S 

1.9E-03 

IISOPROPYLMETHYL  PNOSPHONATE 

6.8E+04 

6.3E+04 

3.9E+03 

3.5E+03 

1. IE-05 

2.1E-04 

2.2E-04 

1.3E-08 

1. IE-06 

, 1 , 1 -TRICNLOROETHANE 

7.8E+04 

2.4E+05 

9.6E+04 

3.6E+04 

7.7E-06 

8.8E-06 

1.6E-05 

O.OE+OO 

O.OE+OO 

RSENIC 

1.6E+00 

O.OE+OO 

O.OE+OO 

1.6E+00 

1.5E+02* 

0.0E+00 

1.5E+02* 

O.OE+OO 

O.OE+OO 

ADMIUM 

7.6E+00 

O.OE+OO 

o.oe+oo 

7.6E+00 

1.7E+00+ 

0.0E+00 

1.7E+00* 

O.OE+OO 

O.OE+OO 

OPPER 

5.7E+04 

O.OE+OO 

O.OE+OO 

5 . 7E+04 

1.2E-03 

O.OE+OO 

1.2E-03 

O.OE+OO 

O.OE+OO 

EAD 

2.2E+ 03 

O.OE+OO 

O.OE+OO 

2.2E+03 

8.7E-02 

0.0E+00 

8.7E-02 

O.OE+OO 

O.OE+OO 

IERCURY 

4.6E+02 

O.OE+OO 

O.OE+OO 

4.6E+02 

6.3E-04 

O.OE+OO 

6.3E-04 

O.OE+OO 

O.OE+OO 

.'INC 

1.4E+05 

O.OE+OO 

O.OE+OO 

1 . 4E+05 

1.9E-03 

O.OE+OO 

1.9E-03 

O.OE+OO 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


2.6  SrTE  NPSA-6:  UNDERGROUND  SPILL  AREA  (formerly  North  Plants  Complex; 
EBASCO,  1988a/  RIC  88256R05  and  EBASCO,  1988b/RIC  88256R05A) 

2.6.1  Site-Specific  Considerations 

Figure  NPSA-6- 1  and  Tables  NPSA-6- 1  and  NPSA-6-2  depict  the  target  contaminants  for 
Site  NPSA-6.  Borings  28,  37,  40  through  42,  85/85B,  86/86B,  87,  87B,  88/88B,  89 
through  91,  and  91B  were  included  in  this  exposure  assessment,  consistent  with  the  North 
Plants  SAR.  This  site  encompasses  the  inferred  area  of  an  underground  diesel  fuel  spill 
from  a  leaking  pipeline.  Buildings  1703  (Communications  Demolition  facility)  and  1727 
(Chemical  Sump).  The  historical  search  conducted  under  the  contamination  assessment 
revealed  that  GB,  GB  by-products,  and  all  chemicals  associated  with  the  chemical  sewer 
system  were  suspected  contaminants  in  Site  NPSA-6  (EBASCO,  1988a/RIC  88256R05); 
however,  most  of  these  chemicals  were  not  detected  in  soils  during  the  Phase  I  and 
Phase  II  investigations.  According  to  site  history,  no  other  chemicals  from  the  RMA  target 
contaminant  lists  were  suspected  to  be  present  in  Site  NPSA-6  (EBASCO,  1988a/RIC 
88256R05). 

2.6.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-6  are  depicted  in  Figure  NPSA-6- 1.  Table  NPSA-6- 1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
NPSA-6-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.6.3  Site  Exposure  Summary 

Tables  NPSA-6-3  through  NPSA-6-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-6  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
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quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Aldrin 

~ 

— 

Direct 

Cumulative 

Direct 

Benzene 

-- 

— 

-- 

Indirect 

Indirect 

Cadmium 

— 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  contribute  to  the  exceedance  of  the  cumulative  PPLVs.  It 
should  be  noted  for  Aldrin,  the  cummulative  El  exceeds  0.1  for  the  Commercial  Worker 
but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  NPSA-6  is  designated  as  a 
Priority  1  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial 
worker). 

The  following  groundwater  contaminant  results  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  1,1-Dichloroethylene  (enclosed) 
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0-1  As 

100 

Cd 

4.5 

Cr 

27 

Cu 

40 

Dieldrm 

3 

Pb 

HO 

Hg 

1.3 

Zn 

170 

a  -  5  As 

4.9 

Hg 

0.082 

Zn 

69 

9-10  As 

5.2 

Cr 

25 

Zn 

66 

I«--I5  BIL  • 

,/ 

/ 

/ 

0-1  Aldrm  0.033 
Dieldrm  0.40(a) 
Cu  24 

Pb  65 

Zn  77 

A*  2.9 

_ Hj _ 0.55 

2-3  Dieldrm  0.0063(oi 
Zn  64 

As  3.3 


0-  1 

BIL 

2-3 

BIL 

4-5 

BIL 

$-10 

Bil 

14-15 

BIL 

21-22 

BIL 

-""2-3 

As 

2.9  * 

4-5 

BIL 

Hi 

"^7 

As 

9.9 

Hg 

0.41 

*2-3 

As 

7.5 

•  4-5 

BIL 

9-10 

BIL 

14-15 

BIL 

16-17 

BIL 

0-1  As  4800 

Pb 

65 

Hg 

0.15 

4-5  Benzene 

0.5 

9-10  Benzene 

0.5 

DIMP 

0.42  ** 

14-15  Benzene 

0.7 

DIMP 

0.29 

18-19  Benzene 

0.6 

0  - 1 

As 

9.2 

Hg 

0.11 

Zn 

62 

4-5 

BIL 

9-10 

L?n_ 

66 

14-15 

BIL 

X 

0-  1  As 

8.2 

Cd 

1.4 

Cu 

23 

Pb 

45 

Hg 

2.9 

Zn 

79 

4-5  As 

3.2 

9-10  BIL 

14-15  BIL 

Legend 

28®  Phote  I  Boring 

Phase  H  Boring  with  Totol  Depth 
l3!  Drilled  (ft.) 

n  Site  Boundory 


Somple  «. 

Interval 

(ft.) 


.Analyte 


0-1 


-Concentration  (ug/g) 


Bl  L  Below  Indicator  Level 
NA  -  Sample  Not  Analyzed 


)-  Analyzed  under  organochlor  me  pesticide 
method,  reported  to  2  significant  figures. 

-  Laboratory  unable  to  perform  phosphonote 
analysis,  sample  was  redrilled. 

-  Value  reported  exceeds  laboratory's  upper 
certified  reporting  'unit. 

i  -  Laboratory  holding  times  exceeded  for 
organophosphorous  compounds. 

For  borings  with  2  site  ID  numbers  (eg.85/856, 
86/868,  88/88B ),  two  drilling  methods 
were  employed. 

Dfycyyiiia.tfayl  ^taptaat 


—  N  — 


Prepared  for 

Program  Manager's  Office  for 
Rocky  Mountain  Arsenal  Cleanup 
Aberdeen  Proving  Ground  ,  Mary  land 


FIGURE  NPSA-6-1 

Phase  I  and  Phase  II  Analytes 

Detected  Within  or  Above 

Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by:  Ebosco  Services  Incorporated 
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TABLE  NPSA-6-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-6 
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TABLE  NPSA-6-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  NPSA-6 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  29  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1,1, 1-TRICHLOROETHANE 

2.6 

25055 

02/8/89 

1 , 1-DICHLOROETHYLENE 

4.2 

25055 

02/8/89 

1 , 1-DICHLOROETHANE 

1.4 

25055 

02/8/89 

1 , 2-DICHLOROETHANE 

8.1 

25044 

12/16/88 

BENZENE 

1.6 

25055 

02/8/89 

CARBON  TETRACHLORIDE 

6.1 

25055 

02/8/89 

CHLOROFORM 

230 

25055 

02/8/89 

CHLOROPHENYLMETHYL  SULFIDE 

120 

25044 

01/8/88 

CHLOROPHENYLMETHYL  SULFOXIDE 

310 

25044 

01/8/88 

CHLOROPHENYLMETHYL  SULFONE 

610 

25044 

01/8/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

34 

25044 

05/25/88 

DITHIANE 

3.0 

25044 

01/8/88 

DIELDRIN 

0.046 

25055 

02/8/89 

1,4-OXATHIANE 

1.8 

25044 

01/8/88 

TETRACHLOROETHYLENE 

13 

25055 

02/8/89 

TRICHLOROETHYLENE 

7.5 

25055 

02/8/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


NPSA-6'3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


* 

CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E-00 

9.3E-04 

1 .5E-00 

2.2E-02 

3.5E-07 

2.2E-02 

O.OE-OO 

BENZENE 

8.6E-02 

8.7E-02 

4.3E-02 

5.8E-04 

8.0E-04 

1.4E-03 

3. IE-06 

CARBON  TETRACHLORIDE 

2.0E-02 

O.OE-OO 

2.0E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.0E-04 

< 

CHLOROFORM 

4.0E-03 

0 . OE  *00 

4.0E+03 

O.OE-OO 

O.OE-OO 

O.OE-OO 

6.5E-05 

CHLOROPHENT LMETMTL  SULFIDE 

1 .6E-05 

O.OE-OO 

1.6E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

7.9E-08 

CHLOROPHENYLMETHYL  sulfone 

1.6E-05 

O.OE-OO 

1 .6E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

4.8E-09 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E+05 

O.OE-OO 

1.6E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

4.7E-09 

1 , 1 -DICHLOROETHANE 

2.8E-02 

O.OE-OO 

2.8E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

7.  IE-10 

1,2-DICHLOROETHANE 

2.8E-02 

O.OE-OO 

2 .8E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

8.5E-06 

i 

1,1-DICHLOROETHYLENE 

4.3E-01 

O.OE-OO 

4.3E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.8E-03 

OIELDRIN 

1 .6E-00 

4 .3E-04 

1 .6E-00 

1.9E-00- 

7. IE-05 

1.9E-00* 

2.0E-09 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E-05 

3.6E-05 

2.3E-05 

1. IE-06 

2.8E-06 

3.8E-06 

1.5E-09 

DITHIANE 

8.3E-04 

O.OE-OO 

8.3E+04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1 ,4-OXATHlANE 

2.5E+05 

O.OE-OO 

2.5E+05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

TETRACHLOROETHYLENE 

5. IE-02 

O.OE-OO 

5. IE-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1. IE-05 

) 

1,1,1- TR1CHLOROE THANE 

7.5E-05 

O.OE-OO 

7.5E+05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3.0E-09 

TRICHLOROETHYLENE 

2.3E+03 

O.OE-OO 

2.3E-03 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.2E-05 

ARSENIC 

2.2E-01 

0 . OE-OO 

2.2E+01 

2.2E-02* 

O.OE-OO 

2.2E-02* 

O.OE-OO 

CADMIUM 

4.5E-02 

O.OE-OO 

4.5E-02 

1.0E-02 

O.OE-OO 

1.0E-02 

O.OE-OO 

COPPER 

4.2E-05 

O.OE-OO 

4.2E-05 

9.6E-05 

O.OE-OO 

9.6E  05 

O.OE-OO 

i 

LEAD 

1 . 5E-04 

O.OE-OO 

1.5E-04 

7. IE-03 

O.OE-OO 

7. IE-03 

O.OE-OO 

MERCURY 

3.3E-03 

O.OE-OO 

3.3E-03 

8.8E-04 

O.OE-OO 

8.8E-04 

O.OE-OO 

ZINC 

2.0E+06 

O.OE-OO 

2.0E-06 

8.6E-05 

O.OE-OO 

8.6E-05 

O.OE-OO 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


•  « 


NPSA-6-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


*' 


« 


OIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

JK) 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

El 

El 

OPN 

(mg/kg) 

(mg/kg) 

<«g/kg) 

• 

ALORIN 

1.5E+00 

9.3E+04 

1.5E+00 

2.2E-02 

3.5E-07 

2.2E-02 

O.OE+OO 

BENZENE 

8.66+02 

8.7E+02 

4.3E+02 

S.8E-04 

8.0E-04 

1.4E-03 

3. IE-06 

CARBON  TETRACHLORIDE 

2.06+02 

0.06+00 

2.0E+02 

0.06+00 

0.06+00 

0.06+00 

2.06-04 

CHLOROFORM 

4.06+03 

0.06+00 

4.0E+03 

0.06+00 

0.06+00 

0.06+00 

6.SE-05 

• 

CHLOROPHENTLMETHYL  SULFIDE 

1.6E+05 

0.06+00 

1.6E+05 

O.OE+OO 

0.06+00 

0.06+00 

7.96-08 

CHLOROPHENYLMETHYL  SULFONE 

1 .66+05 

0.06+00 

1 .6E+05 

O.OE+OO 

O.OE+OO 

0.06+00 

4.86-09 

CHLOROPHENTLMETHYL  SULFOXIDE 

1 .6E+05 

O.OE+OO 

1.66+05 

O.OE+OO 

0.06+00 

O.OE+OO 

4.7E-09 

1,1-DICHLOROETHANE 

2.8E+02 

0.06+00 

2.8E+02 

O.OE+OO 

0.06+00 

0.06+00 

7. IE-10 

1,2-DI.CHLOROETHANE 

2.8E+02 

O.OE+OO 

2.8E+02 

O.OE+OO 

O.OE+OO 

0.06+00 

8.5E-06 

1,1-DlCHLOROETHYLENE 

4.3E+01 

0.06+00 

4.3E+01 

0.06+00 

0.06+00 

O.OE+OO 

1.86-03 

• 

DIELDRIN 

1 .6E+00 

4.3E+04 

1.6E+00 

1.96+00+ 

7.16-05 

1 .96+00* 

2.06-09 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

3.6E+05 

2.3E+05 

1. IE-06 

2.86-06 

3.8E-06 

1.5E-09 

DITHIANE 

8.3E+04 

0.0E+00 

8.3E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 ,4-OXATHI  ANE 

2.5E+05 

O.OE+OO 

2.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

5. 1E+02 

O.OE+OO 

5.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-05 

1,1,1-TRICHLOROETHANE 

7.5E+05 

0.0E+00 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E-09 

# 

TRICHLOROETHYLENE 

2. 36+03 

O.OE+OO 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-05 

ARSENIC 

2.2E-01 

O.OE+OO 

2.2E+01 

2.2E+02* 

O.OE+OO 

2.2E+0?* 

O.OE+OO 

CADMIUM 

4.5E+02 

O.OE+OO 

4.5E+02 

1.0E-02 

O.OE+OO 

1.0E-02 

O.OE+OO 

COPPER 

4.2E+05 

O.OE+OO 

4.2E+05 

9.6E-05 

O.OE+OO 

V.6E-05 

O.OE+OO 

• 

LEAD 

1.5E+04 

O.OE+OO 

1.5E+04 

7.16-03 

O.OE+OO 

7 . 1  £  -  d3 

O.OE+OO 

• 

MERCURY 

3.3E+03 

O.OE+OO 

3.3E+03 

8.86-04 

O.OE+OO 

8.8E-04 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+OO 

2.0E+06 

8.66-05 

O.OE+OO 

8.6E-Q5 

O.OE+OO 

*:  El  is  equal  to  or  exceeds 

1.0E-01 

• 

If  the  PPLV  value  indicated  is 

greater  than  1.00E+06 

the  calculations  imply  that  the 

contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure 

pathway  considered. 

even  in  its 

pure  form. 

• 

• 

• 

• 
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• 
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• 
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• 

EXPOSURE  EVALUATIONS  EOS  RECREATIONAL  VISITORS 


CONTAMINANT 

OIRECT 

PPLV 

«V/kg) 

INDIRECT 

PPLV 

(ag/kg) 

CUMULATIVE 

PPLV 

(*e/ks> 

OIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2. IE-01 

6.2E-03 

2. IE-01 

1.66-01* 

5.3E-06 

1.66-01* 

0.06-00 

BENZENE 

1.2E-02 

1.46-02 

6.3E-01 

4.2E-03 

5.26-03 

9.4E-03 

4.6E-05 

CARBON  TETRACHLORIDE 

2.7E-01 

O.OE-OO 

2.7E-01 

0.06-00 

O.OE-OO 

O.OE-OO 

3.0E-03 

CHLOROFORM 

5.66-02 

0.0E-00 

5.6E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

9.8E-04 

CHLOROPHENY LME T HY t  SULFIDE 

7.0E-04 

O.OE-OO 

7.0E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

5.  IE -07 

CHLOROPHENYLMETHYL  SULFONE 

7.06-04 

O.OE-OO 

7.0E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3. IE-08 

CHLOROPMENYLMETHYL  SULFOXIDE 

7.0E-04 

O.OE-OO 

7.0E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

3.0E-08 

1,1-DICHLOROETHANE 

3.9E+01 

0.06-00 

3.96-01 

O.OE-OO 

0.06-00 

O.OE-OO 

1. IE-08 

1,2-DICHLOROETHANE 

3.9E-01 

O.OE-OO 

3.9E-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.3E-04 

1,1-OICHLOROETHYLENE 

5.9E-00 

O.OE-OO 

5.9E-00 

O.OE-OO 

O.OE-OO 

O.OE-OO 

2.7E-02 

DIELDRIN 

2.2E-01 

2.8E-03 

2.2E-01 

1.4E-01* 

1. IE-03 

1.4E-01* 

3.0E-08 

DI ISOPROPYLMETHYl  PHOSPHONATE 

2.8E-05 

5.6E-04 

4.7E-04 

2.6E-06 

1.8E-05 

2.0E-05 

9.6E-09 

DITH1ANE 

3.5E-04 

O.OE-OO 

3.5E-04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1 ,4-OXATHlANE 

1 . IE-05 

O.OE-OO 

1. IE-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

O.OE-OO 

TETRACHLOROETHYLENE 

7. IE-01 

O.OE-OO 

7. IE-01 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.7E-04 

1,1, 1 -TRICHLOROETHANE 

3.2E-05 

O.OE-OO 

3.2E-05 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.9E-08 

TRICHLOROETHYLENE 

3.2E+02 

O.OE-OO 

3.2E+02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.9E-04 

ARSENIC 

3.9E-00 

O.OE-OO 

3.9E-00 

1.2E-03* 

O.OE-OO 

1.2E-03* 

O.OE-OO 

CADMIUM 

5.8E+01 

O.OE-OO 

5.8E-01 

7.8E-02 

O.OE-OO 

7.8E-02 

O.OE-OO 

COPPER 

2.5E-05 

O.OE-OO 

2.5E-05 

1.4E-04 

O.OE-OO 

1.6E-04 

O.OE-OO 

LEAD 

9.2E-03 

O.OE-OO 

9.2E-03 

1.2E-02 

O.OE-OO 

1.2E-02 

O.OE-OO 

mercury 

2.0E-03 

O.OE-OO 

2.0E-03 

1.5E-03 

O.OE-OO 

1.5E-03 

O.OE-OO 

ZINC 

1. IE-06 

O.OE-OO 

1. IE-06 

1.6E-04 

O.OE-OO 

1.6E-04 

O.OE-OO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E-06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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NPSA-6-6 

. 

EXPOSURE 

EVALUATIONS  FOR  COMMERCIAL  WORKERS 

% 

OIREC’ 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

H) 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

El 

El 

EMC 

(ng/kg) 

(Mg/kg) 

(ng/kg) 

w 

ALDR1N 

1 .9E+00 

4.0E-01 

3.3E-0I 

I.7E-02 

8.3E-02 

I.OE-OI* 

O.OE+OO 

BENZENE 

1.1E+03 

6.0E-01 

6.0E-01 

4.6E-04 

1.2E+00+ 

1.2E+00* 

3.2E-03 

CARSON  TETRACHLORIDE 

2.5E+02 

O.OE+OO 

2.SE+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.1E-01 

1  CHLOROFORM 

5.1E+03 

O.OE+OO 

5.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.9E-02 

w 

chlorophenylmethyl  sulfide 

9.1E+04 

O.OE+OO 

9.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.5E-04 

chlorophenylmethyl  sulfone 

9.1E+04 

O.OE+OO 

9.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-05 

chlorophenylmethyl  sulfoxide 

9.1E+04 

O.OE+OO 

9.1E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-05 

1,1-OICHLOROETHANE 

3.6E+02 

O.OE+OO 

3.6E+02 

O.OE+OO 

O.OE+OO 

0.06+00 

7.5E07 

1,2-DICHLOROETHANE 

3.5E+02 

O.OE+OO 

3.SE+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.0E-03 

1  1 , 1 -DICHLOROETHYLENE 

5.4E+01 

0.0E+00 

5.4E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.9E+00 

w 

DIELORIN 

2.0E+00 

5.8E+01 

1.9E+00 

1.5E+00* 

5.2E-02 

1.6E+00* 

2. IE-06 

DI ISOPROPYLMETHYL  PHOSPHONATE 

3 . 7E+05 

1.6E+02 

1.6E+02 

2.0E-06 

6. IE-03 

6. IE-03 

4.7E-06 

D1THIANE 

4.6E+04 

0 . 0E+00 

4.6E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1,4-OXATHIANE 

1 .4E+05 

O.OE+OO 

1.4E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+OO 

6.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-02 

• 

'  1,1,1-TRICHLOROETHANE 

4.2E+05 

O.OE+OO 

4.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.6E-06 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+OO 

2.9E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-02 

ARSENIC 

2.0E+01 

O.OE+OO 

2.0E+01 

2.4E+02* 

O.OE+OO 

2.4E+02* 

O.OE+OO 

1  CADMIUM 

3.6E+02 

O.OE+OO 

3.6E+02 

1.3E-02 

O.OE+OO 

1.3E-02 

O.OE+OO 

COPPER 

1 .8E+05 

O.OE+OO 

1.8E+05 

2.3E-04 

O.OE+OO 

2.3E-04 

O.OE+OO 

• 

• 

1  LEAD 

6.5E+03 

O.OE+OO 

6.5E+03 

1.7E-02 

O.OE+OO 

1.7E-02 

O.OE+OO 

MERCURY 

1 .4E+03 

O.OE+OO 

1.4E+03 

2. IE-03 

O.OE+OO 

2.1E-03 

O.OE+OO 

ZINC 

1 

7.8E+05 

O.OE+OO 

7.8E+05 

2.2E-04 

O.OE+OO 

2.2E-04 

O.OE+OO 

^  *:  El  is  equal  to  or  exceeds  1.0E-01 
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NPSA-6-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(ng/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

<ag/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPM 

VE1 

ENC 

ILDR1N 

1.2E-01 

1.2E+04 

4.0E-01 

9.0E-02 

2.8E-01* 

8.3E-02 

3.7E-01* 

O.OE+OO 

O.OE+OO 

8EN2ENE 

6.7E+01 

1 .2E+02 

6.0E-01 

5.9E-01 

7.5E-03 

1.2E+00+ 

1.2E+00* 

2.3E-05 

9.7E-03 

CARBON  TETRACHLORIDE 

1.5E+Q1 

O.OE+OO 

O.OE+OO 

1.5E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-03 

6.4E-01 

:hloroform 

3.1E+02 

O.OE+OO 

O.OE+OO 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.9E-04 

2.1E-01 

:hlorophenylnethyl  sulfide 

1 .7E+04 

O.OE+OO 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.9E-07 

2.5E-04 

chlorophenylmethyl  sulfone 

1.7E+04 

O.OE+OO 

O.OE+OO 

1.7E+04 

0.06+00 

O.OE+OO 

O.OE+OO 

3.6E-08 

1.5E-05 

:hlorophenylnethyl  sulfoxide 

1 . 7E+04 

O.OE+OO 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.SE-08 

1.5E-05 

1,1-DICHLOROETHANE 

2.3E+01 

O.OE+OO 

O.OE+OO 

2.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.3E-09 

2.3E-06 

1,2-DICHLOROETHANE 

2.2E+01 

O.OE+OO 

O.OE+OO 

2.2E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.4E-05 

2.7E-02 

1,1-OICHLOROETHYLENE 

3.2E+00 

O.OE+OO 

O.OE+OO 

3.2E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.4E-02 

5.8E+00 

MELDRIN 

1.2E-01 

5.7E+03 

1.9E+01 

1.2E-01 

2.5E+01* 

1.6E-01+ 

2.5E+01* 

1.5E-08 

6.3E-06 

JI ISOPROPYLMETHYL  PHOSPHORATE 

6.8E+04 

4.8E+04 

1.6E+02 

1.6E+02 

1. IE-05 

6.2E-03 

6.2E-03 

1. IE-08 

4.7E-06 

DITHIANE 

8.5E+03 

O.OE+OO 

O.OE+OO 

8.5E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 ,  4-OXATHI ANE 

2.5E+04 

O.OE+OO 

O.OE+OO 

2.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

fETRACHLOROETHYLENE 

4.1E+01 

O.OE+OO 

O.OE+OO 

4.1E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.4E-05 

3.6E-02 

1,1,1-TRlCHLOROETHANE 

7.8E+04 

O.OE+OO 

O.OE+OO 

7.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-08 

9.6E-06 

TRICHLOROETHYLENE 

1.8E+02 

O.OE+OO 

O.OE+OO 

1.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.3E-05 

3.9E-02 

ARSENIC 

1 .6E+00 

O.OE+OO 

O.OE+OO 

1.6E+00 

3.0E+03* 

O.OE+OO 

3.0E+03* 

O.OE+OO 

O.OE+OO 

CADMIUM 

7.6E+00 

O.OE+OO 

O.OE+OO 

7.6E+00 

5.9E-01* 

O.OE+OO 

5.9E-01* 

O.OE+OO 

O.OE+OO 

COPPER 

5.7E+04 

O.OE+OO 

O.OE+OO 

5.7E+04 

7.0E-04 

O.OE+OO 

7.0E-04 

O.OE+OO 

O.OE+OO 

lEAD 

2 . 2E+03 

O.OE+OO 

O.OE+OO 

2.2E+03 

5.0E-02 

O.OE+OO 

5.0E-02 

O.OE+OO 

O.OE+OO 

MERCURY 

4.6E+02 

O.OE+OO 

O.OE+OO 

4.6E+02 

6.3E-03 

O.OE+OO 

6.3E-03 

O.OE+OO 

O.OE+OO 

ZINC 

1.4E+05 

O.OE+OO 

0.06+00 

1.4E+05 

1.2E-03 

O.OE+OO 

1.2E-03 

O.OE+OO 

O.OE+OO 

Et  is  equal  to  or  exceeds  1.0E-01 
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2.7  SITE  NPSA-7:  SURFACE  SPILL  AREA  (formerly  North  Plants  Complex;  EBASCO, 
1988a/RIC  88256R05  and  EBASCO,  1988b/RIC  88256R05A) 

2.7.1  Site-Specific  Considerations 

Figure  NPSA-7-1  and  Tables  NPSA-7-1  and  NPSA-7-2  depict  the  target  contaminants  for 
Site  NPSA-7.  Borings  47,  47B,  and  93  were  included  in  this  exposure  assessment, 
consistent  with  the  North  Plants  SAR.  This  site  occupies  the  surface  diesel  fuel  spill  area 
southeast  of  Building  1705.  According  to  the  site  history,  no  chemicals  on  the  RMA  target 
contaminant  list  were  suspected  to  be  present  on  Site  NPSA-7  (EBASCO,  1988a/RIC 
88256R05). 

2.7.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  configurations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-7  are  depicted  in  Figure  NPSA-7-1.  Table  NPSA-7-1  shows  that  no  target 
contaminants  were  found  above  the  indicator  level.  No  data  were  included  for  ICP  metals, 
arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to 
be  negligible  (see  Volume  VI  A).  Table  NPSA-7-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 

2.7.3  Site  Exposure  Summary 

Tables  NPSA-7-3  through  NPSA-7-7  present  Draft  PPLVs  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-7  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity. 

No  soil  contaminants  are  shown  on  Table  NPSA-7-1,  therefore,  no  COCs  were  identified 
for  this  site.  Site  NPSA-7  is  designated  as  a  Priority  2  site. 


REA8/RPT0048.REA  VI-H  9/13/90  4:06  pm  pf 
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The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Carbon  tetrachloride  (enclosed) 

•  1,1-Dichloroethylene  (enclosed) 
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FIGURE  NPSA-7-  I 

Phase  I  and  Phase  II  Analytes 

Detected  Within  or  Above 

Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by:Ebasco  Services  Incorporated 


TABLE  N PSA-7-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  NPSA-7 


AVERAGE 

SITE  DEPTH  TO 

GROUNDWATER:  36  Feet 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1,1, 1 -TRI CHLOROETHANE 

2.5 

25042 

05/25/88 

1 , 1 - DI CH LOROETH Y LEN E 

8.9 

25042 

05/25/88 

1 , 1-DI CHLOROETHANE 

1.7 

25042 

05/25/88 

CARBON  TETRACHLORIDE 

65 

25042 

05/25/88 

CHLOROFORM 

470 

25042 

05/25/88 

DIISOPROPYLMETHYL  PHOSPHONATE  40 

25042 

05/25/88 

TETRACHLOROETHYLENE 

4.5 

25052 

02/8/89 

TRICHLOROETHYLENE 

100 

25042 

05/25/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  199 C 
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NPSA-7-3 

EXPOSURE  EVALUATIONS  FOP  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

<mg/kg) 

OIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

Vtl 

OPM 

CARBON  TETRACHLORIDE 

2.0E*02 

0.06*00 

2.06*02 

0.06*00 

0.06*00 

0.06*00 

2.46-05 

CHLOROFORM 

A . 06*03 

0 ,0£*00 

4.0E*03 

0.06*00 

0.06*00 

0.0E*00 

1.5E-06 

1.1-OICHLOROETHANE 

2.8E*u2 

0.06*00 

2.86*02 

0.06*00 

0.06*00 

0 . OE  *00 

9.8E-12 

1, I-OICHLOROETNYLENE 

4.3E*01 

0 . OE  *00 

4 . 3E*01 

0.0£*00 

0 . OE  *00 

0.0E*00 

4.3E-05 

OIISOPROPYLMETHYL  PHOSPHORATE 

6 . 6E*05 

0.0E*00 

6.66*05 

0.06*00 

0.06*00 

0.06*00 

1.96-11 

TETRACHLOROETHYLENE 

5 . 1E*02 

0.06*00 

5 . 16*02 

0.06*00 

0 .06*00 

0.0E*00 

4. 36-08 

1,1, 1 -TRICHIOROETHANE 

7.5E*05 

0.06*00 

7.56*05 

0.0E*00 

0.06*00 

O.OE+OO 

3.a-ii 

TRICHLOROETHYLENE 

2.3E+03 

0.06*00 

2.36*03 

0.06*00 

O.OE*OQ 

0.06*00 

1.86-06 

I 


I 
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NPSA-7-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mo/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(Rig/kg) 

DIRECT 

El 

INOIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CARSON  TETRACHLORIDE 

2.0E+02 

O.OE+OO 

2.0E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-05 

CHLOROFORM 

4.0E+03 

O.OE+OO 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-06 

1 , 1 -DICHLOROETHANE 

2.8E+02 

O.OE+OO 

2.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.8E-12 

1,1-01 CHLOROETHTLENE 

4.3E+01 

O.OE+OO 

4.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.3E-05 

OIISOPROPYLMETHTL  PHOSPHORATE 

6.6E+05 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.9E-11 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+OO 

5.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.3E-08 

1,1,1-TRICHLOROETHAHE 

7.5E+05 

O.OE+OO 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.2E-11 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+OO 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.8E-06 

2-ee 
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NPSA-7-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

<«g/kg> 

INDIRECT 

PPLV 

<*g/kg) 

CUMULATIVE 

PPLV 

(■g/Xg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEi 

OPN 

CARBON  TETRACHLORIOE 

2.7E+01 

O.OE+OO 

2.7E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.6E-04 

CHLOROFORM 

5.6E+02 

O.OE+OO 

5.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.2E-05 

1 , T-OICNLOROETHANE 

3.9E+01 

O.OE+OO 

3.9E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-10 

1 , 1 -D1CHLOROETHTLENE 

5.9E+00 

O.OE+OO 

5.9E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.4E-04 

01 ISOPROPYLMETHTL  PHOSPHORATE 

2.8E+05 

o.oe+oo 

2.8E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-10 

TETRACHLOROETHYLEHE 

7.1E+01 

O.OE+OO 

7.1E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.4E-07 

1,1, 1-TR1CNL0R0E THANE 

3.2E+05 

0 . OE  *00 

3.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2. IE-10 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+OO 

3.2E+0Z 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Z.SE-05 

•  • 


NPSA-7-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 


CARSON  TETRACHLORIDE 
CHLOROFORM 

1. 1 - DICNLOROETHANE 

1.1- DlCHLOROETHYLENE 

01 1SOPROPTLMETHYL  PHOSPHORATE 
TETRACHLOROCTHYLENE 

1.1.1- TRTCHLOROETHANE 
TRICHLOROETHYLENE 


•  • 


DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(MD/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

2.5E+02 

O.OE+OO 

2.5E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E+00 

5.1E+03 

O.OE+OO 

5.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-01 

3.6E+02 

O.OE+OO 

3.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.9E-07 

5.4E+01 

O.OE+OO 

5.4E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E+00 

3.7E+05 

O.OE+OO 

3.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4. IE-06 

6.5E+02 

O.OE+OO 

6.SE+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E-03 

4 . 2E+05 

O.OE+OO 

4.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.8E-06 

2.9E+03 

o.oe+oo 

2.9E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-01 
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NPSA-7-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

OIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

("g/kg>  (mg/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VE1 

ENC 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE+OO 

O.OE+OO 

1.5E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.SE-04 

5.1E+00 

CHLOROFORM 

3. 1E+02 

O.OE+OO 

O.OE+OO 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-05 

3.2E-01 

1,1-DICHLOtOETHANE 

2.3E+01 

O.OE+OO 

O.OE+OO 

2.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.4E-11 

2.  IE-06 

1 , 1  -  DICHLOROETHYLENE 

3.2E+00 

O.OE+OO 

O.OE+OO 

3.2E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.2E-04 

9.0E+00 

01 ISOPROPTLMETHYL  PHOSPHORATE 

6.8E+04 

O.OE+OO 

O.OE+OO 

6.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-10 

4. IE-06 

TETRACHLOROETHYLENE 

4.1E+01 

O.OE+OO 

O.OE+OO 

4.1E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.2E-07 

9. IE-03 

1 ,  T , 1-TRICHLOROETHANE 

7.8E+04 

O.OE+OO 

O.OE+OO 

7.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-10 

6.8E-06 

TRICHLOROETHYLENE 

1 .8E+02 

O.OE+OO 

O.OE+OO 

1 .86+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.4E-05 

3.9E-01 
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2.8  SITE  NPSA-8a:  DRAINAGE  DITCH  (formerly  North  Plants  Complex;  EBASCO, 
l988a/RIC  88256R0S  and  EBASCO,  1988h/RIC  88256R05A) 

2.8.1  Site-Specific  Considerations 

Figure  NPSA-8a-l  and  Table  NPSA-8a-l  depict  the  target  contaminants  for  Site  NPSA-8a. 
Borings  14  and  57  were  included  in  this  exposure  assessment,  consistent  with  the  North 
Plants  SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant 
list  were  suspected  to  be  present  in  Site  NPSA-8a  (EBASCO,  1988a/RlC  88256R05). 

2.8.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-8a  are  shown  in  Figure  NPSA-8a-l.  Table  NPSA-8a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Based  on  available  groundwater  data  from  the  first  quarter  1987  to  the  first 
quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this  site 
was  found  (see  Volume  VI-A). 

2.8.3  Site  Exposure  Summary 

Tables  NPSA-8a-2  through  NPSA-8a-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

— 

— 

- 

- 

— 

REA8/RPT0048.REA  Vl-H  9^7/90  2:41  pm  pf 
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The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  NPSA-8a 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.e.,  the  industrial  worker). 


REA8/RPT0048.REA  VI-H  9/5/90  8:58  am  pf 
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FIGURE  NPSA-8a- 1 

Phase  I  and  Phase  n  Analytes 
Detected  Within  or  Above 
Indicator  Levels 
Rocky  Mountain  Arsenol 
Prepared  byEbasco  Services  Incorporated 
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NPSA-Sa-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INOIREfT 

PPLV 

<mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

OIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

LEAD 

1 . 5E+04 

O.OE+OO 

1.5E+04 

2.9E-03 

O.OE+OO 

2.9E-0J 

O.OE+OO 

MERCURY 

3. $£+03 

O.OE+OO 

3.3E+03 

3.9E-05 

O.OE+OO 

3.9E-05 

O.OE+OO 

ZINC 

2.0E+06 

0.0E+00 

2.0E+0d 

6.0E-05 

O.OE+OO 

6.0E-05 

O.OE+OO 

V 


& 


\g) 


If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  iisply  that  the  contaminant 

does  ryot  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


•  • 


I 

! 
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NPSA-8aJ 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


01RECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

CONTAMINANT 

PPLV 

(ag/kg) 

PPLV 

(ag/kg) 

PPLV 

(as/kg) 

El 

El 

El 

OPR 

• 

LEAD 

1 .5E*0A 

0.06*00 

t .5E*04 

2.9E-03 

0.06*00 

2.9E-03 

0.06*00 

NERCURT 

3.36*03 

0.0*-  30 

3.3E*03 

3.9E-05 

0.06*00 

3.9E-05 

O.OE+OO 

• 

ZINC 

2.06*06 

0  0E*0O 

2.0E*06 

6.0E-05 

O.OE+OO 

6.0E-0S 

0.06*00 

If  th«  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  ia^ty  that  the  contaaiinant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CONTAMINANT 


NPSA-Sa-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

OIRECT  INDIRECT  CUMULATIVE  DIRECT  INOIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OPN 

(MS/kg)  «ag/kg>  (mg/kg) 


LEAD 

9.2E+03 

0.0£*00 

9.2E*03 

4.9E-03 

O.OE+OO 

4.9E-03 

0 . OE  *00 

MERCURY 

2.0E+03 

0.0E+00 

2.0E»03 

6.6E-05 

0.0£*00 

6.6E-05 

O.OE+OO 

ZINC 

1.1E+06 

O.OE’OO 

1.1E*06 

1. IE-04 

O.OE+OO 

1. IE-04 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  iepty  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CONTAMINANT 


NPSA-Sa-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  ENC 

(MQ/kfl)  (ao/kg)  (ag/kg) 


LEAD 

6.SE+03 

O.OE+OO 

6.5E+03 

6.9E-03 

O.OE+OO 

6.9E-03 

O.OE+OO 

MERCURY 

1.4E+03 

O.OE+OO 

1.4E+03 

9.3E-05 

O.OE+OO 

9.3E-05 

O.OE+OO 

ZINC 

7.8E+05 

O.OE+OO 

7.8E+05 

1.5E-04 

O.OE+OO 

1.SE-04 

O.OE+OO 

NPSA-Sa-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(l*9/kg) 

OSVI 

(mg/kg) 

ESVI 

(mg/kg) 

PPLV 

(ng/kg) 

El 

El 

El 

OPM 

ENC 

LEAD 

2.2E+03 

O.OE+OO 

o.oe+oo 

2.2E+03 

2. IE-02 

0.0E+00 

2. IE-02 

O.OE+OO 

O.OE+OO 

MERCURY 

4.6E+02 

O.OE+OO 

o.oe+oo 

4.6E+02 

2.8E-04 

0.0E+00 

2.8E-04 

O.OE+OO 

O.OE+OO 

ZINC 

1.4E+05 

O.OE+OO 

O.OE+OO 

1.4E+05 

8.6E-04 

O.OE+OO 

8.6E-04 

O.OE+OO 

O.OE+OO 

2.9  SITE  NPSA-8b:  DRAINAGE  DITCH  (formerly  North  Plants  Complex;  EBASCO, 
1988a/RIC  88256R05  and  EBASCO,  19881VRIC  88256R05A) 

2.9. 1  Site-Specific  Considerations 

Figure  NPSA-8b-l  and  Tables  NPSA-8b-l  and  NPSA-8b-2  depict  the  target  contaminants 
for  Site  NPSA-8b.  Borings  7,  7B,  10,  12,  17,  54,  55,  and  58  were  included  in  this 
exposure  assessment,  consistent  with  the  North  Plants  SAR.  According  to  the  site  history, 
no  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
NPSA-8b  (EBASCO,  1988a/RIC  88256R05). 

2.9.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-8b  are  shown  in  Figure  NPSA-8b-l.  Table  NPSA-8b-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
NPSA-8b-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.9.3  Site  Exposure  Summary 

Tables  NPSA-8b-3  through  NPSA-8b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-8b  is  greater  than  10  ft 
the  enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the 
cumulative  quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and 
with  the  critical  exposure  pathway  identified. 
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REA8/RPT0048.REA  VI-H  9/7/90  9:21  am  pf 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

m 

• 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

.. 

- 

- 

-- 

- 

+j 

The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  NPSA-8b 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 

(i.e.,  the  industrial  worker).  • 

The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  1,1-Dichloroethylene  (enclosed) 


REA8/RPT0048.REA  VI-H  9/13/90  4:07  pm  pf 
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FIGURE  NPSA -8b-l 
Phase  I  and  Phase  II  Analytes 
Detected  Within  or  Above 
Indicator  Levels 
Rocky  Mountain  Arsenol 
Prepared  by:Ebasco  Services  Incorporated 


TABLE  NPSA-8b-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-8b 


TABLE  NPSA-8b-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  NPSA-8b 


AVERAGE 

SITE  DEPTH  TO  GROUNDWATER :  36  Fast 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1,1, l-TRI CHLOROETHANE 

0.97 

25054 

02/8/89 

1 , 1  -DI CHLOROETH Y LENE 

1.2 

25054 

02/8/89 

CARBON  TETRACHLORIDE 

3.6 

25054 

02/8/89 

CHLOROFORM 

7.1 

25048 

01/4/89 

CHLOROBENZENE 

1.1 

25048 

01/4/89 

DI BROMOCHLOROPROPANE 

5.2 

25048 

01/4/89 

DI I SOPROPY IMETH Y L  PHOSPHONATE  GT  200 

25054 

02/8/89 

DITHIANE 

1.6 

25048 

06/2/88 

TETRACHLOROETHYLENE 

1.9 

25054 

02/8/89 

TRICHLOROETHYLENE 

1.8 

25054 

02/8/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


•  •  •  • 
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NPSA-8b-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(ag/kg) 

CUMULATIVE 

PPLV 

(mg/kg > 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CARBON  TETRACHLORIDE 

2.06*02 

0.06*00 

2.06*02 

0.0£*00 

0.OE*OO 

0.06*00 

4. IE-07 

CHLOROBENZENE 

1.66+05 

O.OE+OO 

1 .66*05 

0.0E*00 

0.06*00 

O.OE+OO 

6.H-11 

CHLOROFORM 

4.0E+03 

O.OE+OO 

4.06*03 

0.06*00 

0.0£*00 

0.0E+00 

7.0E-09 

D I BRONOCHLOROPROPANE 

1.8E+01 

0.06+00 

1.86*01 

0.06*00 

0.OE*OO 

O.OE+OO 

7. IE-08 

1,1-DICHLOROETHYLENE 

4.3E+01 

0.06*00 

4.3E+01 

0.06*00 

0.06*00 

O.OE+OO 

1.8E-06 

01 ISOPROPYLMETHYL  PHOSPHORATE 

6.66*05 

0.06*00 

6.66*05 

0.06*00 

0.0E*0O 

0.06*00 

3.0E-11 

0ITH1ANE 

8.36*04 

O.OE+OO 

8.3E*04 

0.06*00 

O.OE*O0 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E+02 

6.5E+06 

5.1E*02 

5.9E-04 

4.6E-08 

5.9E-04 

5.5E-09 

1, 1,1 -TRICHLOROETHANE 

7.5E+05 

0.06*00 

7.5E+05 

O.OE+OO 

0.06*00 

O.OE+OO 

3.9E-12 

TRICHLOROETHYLENE 

2.3E+03 

0.06*00 

2.3E*03 

O.0E*00 

0.0E*00 

O.OE+OO 

1.0E-08 

MERCURY 

3.3E+03 

0.06*00 

3.3E+03 

6.0E-05 

0.0E*Q0 

6.0E-05 

0 . 0E+00 

ZINC 

2.0E+06 

O.OE+OO 

2.0E+06 

1. IE-04 

O.OE+OO 

1. IE-04 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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NPSA-Bb-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(«0/kg> 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

• 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE+OO 

2.0E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4. IE-07 

CHLOROBENZENE 

1 .  6E+05 

O.OE+OO 

1.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.2E-11 

CHLOROFORM 

4 . 0E+03 

O.OE+OO 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.0E-09 

• 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE+OO 

1.8E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.  IE-08 

1 , 1 -OICHLOROETHTLENE 

4.3E+01 

O.OE+OO 

4.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.8E-06 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E-11 

DITHIANE 

8.3E+04 

O.OE+OO 

8.3E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E+02 

6.5E+06 

5.1E+02 

5.9C-04 

4.6E-08 

5.9E-04 

5.5E-09 

1,1 , 1-TRICHLOROETHANE 

7.5E+05 

O.OE+OO 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.9E-12 

• 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+OO 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.0E-08 

MERCURY 

3.3E+03 

O.OE+OO 

3.3E+03 

6.0E-05 

O.OE+OO 

6.0E-05 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+OO 

2.0E+06 

1.1E-04 

O.OE+OO 

1. IE-04 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-Sb-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

E! 

El 

El 

OPN 

(mg/kg) 

(■B/kR) 

(■g/kg) 

CARSON  TETRACHLORIDE 

2.7E+01 

O.OE+OO 

2.7E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6. IE-06 

CHLOROBENZENE 

6.8E+04 

O.OE+OO 

6.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.0E-10 

CHLOROFORM 

5.6E+02 

O.OE+OO 

5.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-07 

D 1 RROMOCHLOROPROPANE 

2.5E+00 

O.OE+OO 

2.5E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.1E-06 

1 , 1 -DICHLOROETHYLENE 

5.9E+00 

O.OE+OO 

5.9E+00 

0.0E+00 

O.OE+OO 

O.OE+OO 

2.7E-05 

Dt ISOPROPYLHETHYL  PHOSPHORATE 

2.8E+05 

O.OE+OO 

2.8E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.9E-10 

DITH1ANE 

3.5E+04 

O.OE+OO 

3.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLEHE 

7. 1E+01 

1.0E+06 

7.1E+01 

4.2E-03 

3.0E-07 

4.2E-03 

8.4E-08 

1,1,1 -TRICHLOROETHANE 

3.2E+05 

O.OE+OO 

3.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.5E-11 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+OO 

3.2E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-07 

MERCURY 

2.0E+03 

O.OE+OO 

2.0E+03 

1.0E-04 

O.OE+OO 

1.0E-04 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+OO 

1 .  1E+06 

2.0E-04 

O.OE+OO 

2.0E-04 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-86-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  UORKERS 


CONTAMINANT 

OIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(aig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

CAR ION  TETRACHLORIDE 

2.5E+02 

O.OE+OO 

2.SE+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.3E-02 

CMLOROKNZENE 

8.8E+04 

o.oe+oo 

8.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.3E-05 

CHLOROFORM 

5.1E+03 

O.OE+OO 

S.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-03 

D 1 8RCMOCHLOROPROPANE 

2.3E+01 

O.OE+OO 

2.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 . 6E-02 

T ,1-DICHLOROETHYLENE 

5.4E+01 

O.OE+OO 

5.4E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.2E-01 

01 ISOPROPTLMETHTL  PHOSPHORATE 

3.7E+05 

O.OE+OO 

3.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2. IE-05 

OtTHIANE 

4.6E+04 

O.OE+OO 

4.6E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TETRACHLOROETHYLENE 

6.5E+02 

1.3E+01 

1.2E+01 

4.6E-04 

2.4E-02 

2.4E-02 

1.3E-03 

1,1,1-TRlCHLOROETHANE 

4.2E+05 

O.OE+OO 

4.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.6E-06 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+OO 

2.9E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.3E-03 

MERCURY 

1.4E+03 

O.OE+OO 

1.4E+03 

1 .4E-04 

O.OE+OO 

1.4E-04 

O.OE+OO 

2  INC 

7.8E+05 

O.OE+OO 

7.8E+05 

2.7E-04 

O.OE+OO 

2.7E-04 

O.OE+OO 
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NPSA-Bb-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


ITAM1NANT 

DIRECT 

PPLV 

(ag/kg) 

INDIRECT 

OSVl  ESVI 

(■g/kg)  (ag/kg) 

CUMULATIVE 

PPLV 

(ag/kg) 

OIRECT 

£1 

INDIRECT 

El 

cumulative 

El 

OPN 

VEI 

ENC 

TETRACHLORIDE 

1 .56*01 

0.06*00 

0.06*00 

1.5E*01 

0.06*00 

0.06*00 

0.06*00 

3.06-06 

2.8E-01 

IEHZENE 

1.56*04 

0.06*00 

0.06*00 

1.56*04 

0.06*00 

0.06+00 

0.06+00 

4.7E-10 

4.3E-05 

'ORM 

3.16*02 

0.0£*00 

0.06*00 

3.1E*02 

0.0E*O0 

0.06*00 

0.06+00 

5.2E-08 

4.86-03 

JCHLOROPROPANE 

1.4E+00 

0.06*00 

0.06*00 

1 .4E*00 

0.0E*O0 

0.06*00 

0.06*00 

5.3E-07 

4. 96-02 

:hloroethtlene 

3.2E+00 

0.06*00 

0.06*00 

3.2E*00 

O.OE+OO 

O.OE+OO 

0.06*00 

1.4E-05 

1.2E+00 

lOPYLNETHYL  PHOSPHORATE 

6.8E+04 

0.06*00 

0.06*00 

6.86*04 

O.OE+OO 

O.OE+OO 

0.06+00 

2.2E-10 

2. IE-05 

IE 

8.5E+03 

o.oe*oo 

0.06*00 

8.5E*03 

O.OE+OO 

0.06+00 

0.06+00 

O.OE+OO 

O.OE+OO 

•LOROETHYLENE 

4.1£*01 

8.7E+05 

1.3E+01 

9.66*00 

7.3E-03 

2.4E-02 

3. IE-02 

4.2E-08 

3.8E-03 

TRICHLOROETHAHE 

7.8E+04 

0 . OE*00 

0.06*00 

7.8E*04 

O.OE+OO 

O.OE+OO 

0.06+00 

2.9E-11 

2.66-06 

JROETHTLENE 

1 .86*02 

0.06*00 

0.06*00 

1.86*02 

0.06*00 

O.OE+OO 

O.OE+OO 

7.66-08 

6.9E-03 

r 

4.6E+02 

0.06*00 

0.06*00 

4.66*02 

4.3E-04 

O.OE+OO 

4.3E-04 

O.OE+OO 

0.06*00 

1 .46*05 

o.oe*oo 

0.0E*00 

1 . 4E+05 

1.5E-03 

O.OE+OO 

1.5E-03 

0.0E*00 

O.OE+OO 

2.10  SITE  NPSA-8c:  DRAINAGE  DITCH  (formerly  Section  25  -  Nonresource  Area; 

ESE,  1988a/RIC  88063R09  and  ESE,  1988WRIC  88063R09A) 

2.10.1  Site-Specific  Considerations 

Figure  NPSA-8c-l  and  Tables  NPSA-8c-l  and  NPSA-8c-2  depict  the  target  contaminants 
for  Site  NPSA-8c.  Borings  5131,  5135,  5146,  5513,  5573,  and  5576  were  included  in  this 
exposure  assessment,  consistent  with  the  North  Plants  SAR.  According  to  the  site  history, 
no  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
NPSA-8c  (ESE,  1988a/RIC  88063R09). 

2.10.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-8c  are  depicted  in  Figure  NPSA-8c-l.  Table  NPSA-8c-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Table  NPSA-8c-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.10.3  Site  Exposure  Summary 

Tables  NPSA-8c-3  through  NPSA-8c-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-8c  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


REA8/RPT0048.REA  VI-H  9/7/90  2:42  pm  pf 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  paniculate  inhalation,  and  derma!  • 

contact 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 

direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs.  • 

Site  NPSA-8c  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 

population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as  • 

indicated  by  VEI  values  less  than  1. 
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Prepored  for: 

Progrom  Manoger's  Office  for 

Rocky  Mountain  Arsenal  Cleanup 
Aberdeen  Proving  Ground ,  Mary  land 


FIGURE  NPSA  8c- 1 

Phase  I  and  Phase  n  Analytes 

Detected  Within  or  Above 

Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by:  Ebasco  Services  Incorporated 


TABLE  NPSA-8c-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-8c 


REA9/TBL0065.REA  VI-H  8/30/90  10:04  pm 


TABLE  NPSA-8C-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 

FOR  SITE  NPSA-8C 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  35  Feet 

CONCENTRATION  LOCATION  SAMPLE 

CHEMICAL  MAXIMUM  (WELL  NUMBER)  DATE 


CHLOROFORM 

7.1 

25048 

01/4/89 

CHLOROBENZENE 

1.1 

25048 

01/4/89 

DI BROMOCHLOROPROPANE 

5.2 

25048 

01/4/89 

DIISOPROPYIMETHYL  PHOSPHONATE 

3.9 

25048 

01/4/89 

DITHIANE 

1.6 

25048 

06/2/88 

$ 


& 


•  • 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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NPSA-Sc-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

OIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(MO/kg) 

CUMULATIVE 

PPLV 

(MO/kg) 

OIRECT 

El 

INOIRECT 

El 

-CUMULATIVE 

El 

VE1 

OPN 

CNLORORENZENE 

1.66*05 

0.01*00 

1.46*05 

O.0E*O0 

0.06*00 

0.0E*00 

8.56-10 

CHLOROFORM 

4,06*03 

0.06*00 

4.06*03 

0.06*00 

0.06*00 

0.06*00 

9.56-06 

0 1 MOMOCNLOROPROP  ANE 

1.86*01 

0.06*00 

1.86*01 

0.06*00 

0.06*00 

0.06*00 

9.6E-07 

01 1S0PR0PTLMETHYL  PHOSPHORATE 

6.66+05 

0.06*00 

6.66*05 

0.06*00 

0.06+00 

0.06*00 

7.96-12 

OITHIANE 

S.3E+04 

0.0E*00 

8.36*04 

0.06*00 

0.0E+00 

0.06*00 

0.06*00 

ARSENIC 

2.2E+01 

0.06*00 

2.26*01 

2.3E+00* 

0.06*00 

2.36*00* 

0.06*00 

MERCURY 

3.3E+03 

0.06*00 

3.36*03 

1.4E-04 

O.OE+OO 

1.4E-04 

0.06*00 

El  is  equal  to  or  exceeds  I.OE-OI 


I 


! 


I 
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NPSA-Oc-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■O/kg) 

INDIRECT 

PPLV 

(■B/kfl) 

CUMULATIVE 

PPLV 

(■a/kg) 

DIRECT 

E! 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CNL0R09ENZENE 

1.6£*05 

0.06*00 

1 .06*05 

0.06*00 

0.06*00 

0.06*00 

8.56-10 

CHLOROFORM 

4. 06*03 

0.06*00 

4.0E+03 

0.06*00 

0.06*00 

0.06*00 

9.5E-08 

0 1 SROMOCHLOROPROPANE 

1.8E+01 

0.06*00 

1.86*01 

0.06*00 

0.06*00 

0.06*00 

9.66-07 

01 ISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

0.06*00 

6.66*05 

0.06*00 

0.06*00 

0.06*00 

7.9E-12 

OITHIANE 

8.3E+04 

0.06*00 

8.3E+04 

0.06*00 

0.06*00 

0.06*00 

0.06*00 

ARSENIC 

2.26*01 

O.OE+OO 

2.26*01 

2.3E+00* 

0.06*00 

2.36*00* 

0.06*00 

MERCURY 

3.3E*03 

0.06*00 

3.3E*03 

1. *6-0* 

0.06*00 

1.46-04 

0.06*00 

El  is  equal  to  or  exceeds  1.0E-01 
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NPSA-#c-5 

EXPOSURE  EVALUATIONS  TOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■8/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

• 

CHL0R08ENZENE 

6.8E-04 

o.oe+oo 

6.8E+04 

O.OE-OO 

O.OE-OO 

O.OE-OO 

5.5E-09 

CHLOROFORM 

5.6E+02 

O.OE-OO 

5.6E-02 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.4E-06 

0 1 MOMOCHLOROPROPANE 

2.5E-00 

O.OE-OO 

2.5E-00 

O.OE-OO 

O.OE-OO 

O.OE-OO 

1.5E-05 

• 

OMSOPROPYLMETHYL  PHOSPHORATE 

2.8E-05 

O.OE-OO 

2.8E-05 

O.OE-OO 

0.0E+00 

O.OE-OO 

5. IE-11 

DITMIANE 

3.5E-04 

O.OE-OO 

3.5E-04 

O.OE-OO 

O.OE-OO 

q.oe-oo 

O.OE-OO 

ARSENIC 

3.9E-0C 

0.0E+00 

3.9E-00 

1.3E-01* 

O.OE-OO 

1.3E-01* 

O.OE-OO 

MERCURY 

2.0E-03 

0.0E+00 

2 .  OE-03 

2.3E-04 

O.OE-OO 

2.3E-04 

O.OE-OO 

El  is  equal  to  or  exceeds  1.0E-01 


•  • 


NPSA-Sc-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  UORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(ag/kg) 

INDIRECT 

PPLV 

<«g/kg) 

CUMULATIVE 

PPLV 

(*g/kg) 

DIRECT 

El 

INDIRECT 

El 

-CUMULATIVE 

El 

VEI 

ENC 

• 

CHLOROBENZENE 

8.8E+04 

O.OE+OO 

8.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.4E-05 

CHLOROFORM 

5. 1E+03 

O.OE+OO 

5.1E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E-03 

OIBRONOCNLOROPROPANE 

2.3E+01 

O.OE+OO 

2.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E-02 

• 

Oil SOPROPVLMETHYL  PHOSPHORATE 

3.7E+05 

O.OE+OO 

3.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4. IE-07 

DITHIAME 

4.6E+04 

O.OE+OO 

4.6E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ARSENIC 

2.0E+01 

O.OE+OO 

2.0E+01 

2.5E+00* 

O.OE+OO 

2.5E+00+ 

O.OE+OO 

MERCURY 

1 .4E+03 

O.OE+OO 

1.4E+03 

3.2E-04 

O.OE+OO 

3.2E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


NPSA-8c-7 


EXPOSURE  EVALUATIONS 

FOR  INDUSTRIAL  WORKERS 

DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

CONTAMINANT 

PPLV 

OSVI 

ESVI 

PPLV 

El 

El 

El 

OPN  ENC 

(mg/kg) 

(■g/kg) 

(■g/kg) 

(■g/kg) 

:nloronen?€ne 

1.5E+04 

O.OE+OO 

0.06+00 

1.5E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.3E-09 

4.4E-05 

IHLOROFORM 

3.1E+02 

0.06+00 

0.06+00 

3.1E+02 

O.OE+OO 

O.OE+OO 

0.06+00 

7.16-07 

5.06-03 

1 1 BROMOCHLOROPROPANE 

1.4E+00 

0.06+00 

0.06+00 

1.4E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.2E-06 

5.0E-02 

II ISOPROPYLMETNTL  PHOSPHORATE 

6. BE +04 

0.06+00 

O.OE+OO 

6.86+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.9E-11 

4. IE-07 

HTH1ANE 

8.5E+03 

0.0E+00 

O.OE+OO 

8.56+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

IRSENIC 

1.6E+00 

0.06+00 

O.OE+OO 

1.6E+00 

3.1E+01* 

O.OE+OO 

3.1E+01* 

O.OE+OO 

O.OE+OO 

IERCURY 

4.6E+02 

O.OE+OO 

0.06+00 

4.6E+02 

9.8E-04 

O.OE+OO 

9.8E-04 

0.06+00 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 


2.11  SITE  NPSA-9a:  RAILROAD  TRACKS  (fonncrly  North  Plants  Complex;  EBASCO, 
1988a/RIC  88256R05  and  EBASCO,  1988h/RlC  88256R05A) 

2.11.1  Site-Specific  Considerations 

Figure  NPSA-9a-l  and  Table  NPSA-9a-l  depict  the  target  contaminants  for  Site  NPSA-9a. 
Borings  21  and  61  were  included  in  this  exposure  assessment,  consistent  with  the  North 
Plants  SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant 
list  were  suspected  to  be  present  in  Site  NPSA-9a  (EBASCO,  1988a/RIC  88256R05). 

2.11.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-9a  are  depicted  in  Figure  NPSA-9a-l.  Table  NPSA-9a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on 
available  groundwater  data  from  the  first  quarter  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.11.3  Site  Exposure  Summary 

Tables  NPSA-9a-2  through  NPSA-9a-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


*) 


■<S> 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

- 

- 

- 

- 
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The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  NPSA-9a 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.e.,  the  industrial  worker). 
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FIGURE  NPSA-9a-  I 

Phase  I  and  Phase  II  Analytes 

Detected  Within  or  Above 

Indicator  Levels 

Rocky  Mountain  Arsenal 
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TABLE  NPSA-9a- 1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-9a 


CONTAMINANT 


NPSA-9»-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  -CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OPN 

(mg/Rg)  (ng/Xg)  <«g/kg> 


BENZENE 


8.6E+02  1 . 7E*05  8.6E*02  4.6E-04  2.3E-06  4.7E-04 


0.0E»00 


CONTAMINANT 


MPSA-9a-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OPN 

(«g/kg)  (ng/Lg)  (*g/Xg> 


BENZENE 


8.6E*02  1.7E+05  8.6E+02  4.6E-04  2.3E-06  4.7E-04 


0.0E+00 


I 

I 

CONTAMINANT 

I  " 


NPSA-9«-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INOIRECT  CUMULATIVE  DIRECT  INOIRECT  CUMULATIVE  VE1 

PPLV  PPLV  PPLV  El  El  El  OPN 

(ag/kg)  (ag/kg)  (ag/kg) 


* 


♦ 


BENZENE 


1.2E*02  2.7E+04  1.2E*02  3.3E-03  1.5E-05  3.4E-03 


0.OE*0O 


CONTAMINANT 


BENZENE 


NPSA-9a-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


DIRECT  INDIRECT  CUMULATIVE 
PPLV  PPLV  PPLV 

(ng/kg)  (ng/kg)  (ag/kg) 


DIRECT  INDIRECT  CUMULATIVE 
El  El  El 


1.1E+03  2.5E*01 


2.5E*01 


3.7E-04  1.6E-02  1.6E-02 


VEI 

ENC 


0.0E-00 


jir. 


& 


•$) 

m 


■+) 


i 

j  CONTAMINANT 


NPSA-9»-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  UORKERS 

OIRECT  INDIRECT  CUMULATIVE  DIRECT  1N01RECI  CUMULATIVE  VEI 

PPLV  OSVI  ESV1  PPLV  El  El  El  OPN  ENC 

(mg/kg)  («g/kg)  (Mg/kg)  (ag/kg) 


(EN2ENE 


6.7E*01  2.5E+04  2.5E+01  1.8E*01  6.0E-03  1.6E-02  2.2E-02  0.0E*00  0.0E*OO 


* 


♦ 


•  • 


i 


i 

2-107 


2.12  SITE  NPSA-9b:  CHROMIUM  DETECTION  (formerly  North  Plants  Complex; 
EBASCO,  1988a/RIC  88256R05  and  EBASCO,  1988h/RIC  88256R05A) 

2.12.1  Sitc-Soccific  Considerations 

Figure  NPSA-9b-l  and  Table  NPSA-9b-l  depict  the  target  contaminants  for  Site  NPSA-9b. 
Boring  30  was  included  in  this  exposure  assessment,  consistent  with  the  North  Plants 
SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant  list 
were  suspected  to  be  present  in  Site  NPSA-9b  (EBASCO,  1988a/RIC  88256R05). 

2.12.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-9b  are  depicted  in  Figure  NPSA-9b-l.  Table  NPSA-9b-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Based  on  available  groundwater  data  from  the  first  quater  1987  to  the  first 
quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this  site 
was  found  (see  Volume  VI-A). 

2.12.3  Site  Exposure  Summary 

Tables  NPSA-9b-2  through  NPSA-9b-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 
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The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedence  of  the  cumulative  PPLVs. 
Site  NPSA-9b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REA8/RPT0048.REA  VI-H  9/12/90  8:28  am  pf 


2-109 


TABLE  NPSA-9b- 1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  NPSA-9b 


CONTAMINANT 


NASA -9b- 2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 
DIRECT  INDIRECT  CUMULATIVE  DIRECT  I NO 1 RECT _  CUMULATIVE  VEI 

PPLV  pplv  pplv  ei  ei  ei  opn  0 

<«8/kg)  (ag/kg)  (ag/kg) 


CHROMIUM 


6.9E*01  0.0£*00  6.9E+01  8.2E-01*  0.0E«0C  8.2E-01*  0.0E»0O 


EI  is  equal  to  or  exceeds  1.0E-01 
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CONTAMINANT 


NPSA-9b-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  -CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OPN 

(mg/kg)  (mg/kg)  (mg/ kg) 


CHROMIUM 


8.8E*0C  O.OC+OO  8.8E+00  6.5E+00*  0.X*00  6.5E*00*  O.OE<-00 


El  is  equal  to  or  exceeds  1.0E-01 


•  •  • 
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NPSA-9t)-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 

DIRECT  INOIRECT  CUMULATIVE  DIRECT  INDIRECT  -  CUMULAT I VE 

CONTAMINANT  PPLV  PPLV  PPLV  El  El  El 

(mg/kg)  (ng/kg)  (mg.-kg) 


CHROMIUM 


5.5E+01  O.Oe+OO  5.5E+01  1 ,0E*00*  0.0E+00  1.0E+00*  0.OE*0O 


El  is  equal  to  or  exceeds  1 .06-01 
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MPSA-9b-6 

EXPOSURE  EVALUATIONS  FOR  1UOUSTR1AL  WORKERS 


w 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INOIRECJ 

CUMULATIVE 

VEI 

PPLV 

OSVI 

ESV1 

PPLV 

El 

El 

El 

OPN  EHC 

(fli9/kg) 

(mg/kg) 

(mg/kg) 

(n>g/kg) 

■chromium 


1.16*00  0.06*00  0.06*00  1.1E*00  5.0E+01*  0.0E+00  5.06*01*  0.06*00  O.OE*QO 


El  is  equal  to  or  exceeds  1  .OE -01 
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2.13  SITE  NPSA-9c:  ZINC  DETECTION  (formerly  North  Plants  Complex;  EBASCO, 
1988a/RIC  88256R05  and  EBASCO,  1988h/RIC  88256R05A) 

2.13.1  Site-Specific  Considerations 

Figure  NPSA-9c-l  and  Table  NPSA-9c-l  depict  the  target  contaminants  for  Site  NPSA-9c. 
Boring  35/35B  was  included  in  this  exposure  assessment,  consistent  with  the  North  Plants 
SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant  list 
were  suspected  to  be  present  in  Site  NPSA-9c  (EBASCO,  1988a/RIC  88256R05). 

2.13.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-9c  are  depicted  in  Figure  NPSA-9c-l.  Table  NPSA-9c-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  from  the  Phase  1  and  Phase  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Based  on  available  groundwater  data  from  the  first  quarter  1987  to  the  first 
quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this  site 
was  found  (see  Volume  VI-A). 

2.13.3  Site  Exposure  Summary 

Tables  NPSA-9c-2  through  NPSA-9c-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

None 

- 

— 

— 

- 

- 
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The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  NPSA-9c 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.e.,  the  industrial  worker). 
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FIGURE  NPSA-9C-I 

Phase  I  and  Phase  II  Analytes 

Detected  Within  or  Above 

Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by:  Ebasco  Services  Incorporated 


i  t. 

•g  £< 
x 


taw 

E- 

S 

Z  u 

<  0  CL 
zhu 

J  Z  ^ 
OQ  £3  ~; 

<So 
*-  <  2. 
H 
£ 


**  * 

g»J8  Q 

■c  E  10 

§3  ^ 

OQ  Z 


!  i 

I  “ 

•*  # 

a  6- 

I I  i  _ 

i.s  l| 
B||l 

Z  5  E  <2 


<  . 
tfl  K  Ml 

44  3d 


2-120 


•  • 


If  the  PPIV  value  indicated  is  greater  than  1.00€+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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NPSA-9c-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT  CUMULATIVE 

El  El 

VEI 

OPN 

2  INC 

Z.0C*06 

O.K‘00 

2.0E*06 

4.3E-05 

O.OE+OO  4.3E-05 

0.OE*OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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*; 

NPSA-9C-* 

— 

EXPOSURE 

EVALUATIONS  TOR  RECREATIONAL  VISITORS 

# 

DIRECT 

INDIRECT 

CUMULATIVE  DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

& 

CONTAMINANT 

PPLV 

PPLV 

PPLV  El 

El 

El 

OPN 

• 

(mg/kg) 

(ag/kg) 

(■B/kg) 

* 

ZINC 

1.1E+06 

O.OE+OC 

1.1E*06  8. IE-05 

O.OE+OO 

8. IE-05 

O.OE+OO 

• 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contasiinant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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NPSA-9C-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 


DIRECT  INOIRECT  CUMULATIVE  DIRECT  INOIRECT  .CUMULATIVE 

PPLV  PPLV  PPLV  E|  El  El 

<*g/kg)  (mg/kg)  (mg/kg) 


7.8E+05  O.OE+OO  7.8E+05  1. IE-04  O.OE+OO  1.1E-04 


O.OE+OO 
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MPSA-9C-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE 

PPLV  OSV1  ESVI  PPLV  El  El  El 

(ag/kg)  (ag/kg)  (ag/kg)  (ag/kg) 


1 .4E*05  0 . OE  *00  O.OE+OO  1.4E*05  6. IE-04  O.OE+OO  6. IE-04  O.OE+OO  O.OE*00 


•  • 
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2.14  SITE  NPSA-9d:  BENZENE  AND  ZINC  DETECTIONS  (formerly  North  Plants 
Complex;  EBASCO,  1988a/RJC  88256R05  and  EBASCO,  1988h/RIC  88256R05A) 

2.14.1  Site-Specific  Considerations 

Figure  NPSA-9d-l  and  Tables  NPSA-9d-l  and  NPSA-9d-2  depict  the  target  contaminants 
for  Site  NPSA-9d.  Boring  45  was  included  in  this  exposure  assessment,  consistent  with 
the  North  Plants  SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  NFSA-9d  (EBASCO,  1988a/RlC 
88256R05). 

2.14.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-9d  are  depicted  in  Figure  NPSA-9d-l.  Table  NPSA-9d-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
NPSA-9d-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.14.3  Site  Exposure  Summary 

Tables  NPSA-9d-3  through  NPSA-9d-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  NPSA-9d  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


Benzene 


Indirect  Indirect 


Note:  Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
indirect  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  NPSA-9d  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VE1  value  greater  than  1: 

•  Carbon  tetrachloride  (enclosed) 

•  1  1-Dichloroethylene  (enclosed) 
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TABLE  NPSA-9d-2 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  NPSA-9d 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  34  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1,1, 1-TRICHLOROETHANE 

2.5 

25042 

05/25/88 

1 , 1 -DI CHLOROETH Y  LENE 

8.9 

25042 

05/25/88 

1 , 1 - DI CHLOROETHANE 

1.7 

25042 

05/25/88 

CARBON  TETRACHLORIDE 

65 

25042 

05/25/88 

CHLOROFORM 

470 

25042 

05/25/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

40 

25042 

05/25/88 

TRICHLOROETHYLENE 

100 

25042 

05/25/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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NPSA-9d-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

8.6E+02 

6.5E+04 

8.5E+02 

1.2E-03 

1.5E-05 

T.2E-03 

O.OE+OO 

CARBON  TETRACHLORIDE 

2.0E +02 

o.oe*oo 

2.0E+02 

0.0E+00 

O.OE+OO 

O.OE+OO 

2.5E-05 

CHLOROFORM 

4.0E+03 

O.OE+OO 

4.0E+03 

0.0E+00 

O.OE+OO 

O.OE+OO 

1.6E-06 

1,1-OICHLOROETHANE 

2.8E+02 

O.OE+OO 

2.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-11 

1,1-DICHLOROETHYLENE 

4.3E+01 

O.OE+OO 

4.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.5E-05 

OIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+05 

O.OE+OO 

6.6E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.0E-11 

1,1,1-TRICHLOROETHANE 

7.5E+05 

O.OE+OO 

7.5E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.4E-11 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+OO 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.0E-06 

ZINC 

2.0E+06 

0.0E+00 

2.0E+06 

4.5E-05 

O.OE+OO 

4.5E-05 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


NPSA-9d-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VE1 

OPN 

BENZENE 

8.61*02 

6.5£*04 

8. 5E *02 

1.2E-03 

1.5E-05 

1.2E-03 

0.0E*0O 

CARBON  TETRACHLORIDE 

2.0t*02 

0.0E*00 

2.08*02 

0.0E-00 

O.OE*DO 

0.0E*00 

2.5E-05 

CHLOROFORM 

4.0E*03 

0.0E+00 

4.0E+03 

O.OE^OO 

O.DE*00 

0.0E*00 

1.6E-06 

1,1-DICHLOROETHANE 

2.8E+02 

O.OE+OO 

2.88*02 

0.0E+0G 

O.OE+OO 

0.08*00 

1. IE-11 

1 , 1 -OICHLOROETHYLENE 

4.3E-01 

0.0E+00 

4.3E+01 

O.OE-OO 

O.OE+OO 

0.08*00 

4.5E-05 

01 ISOPROPYLMETHYL  PHOSPHORATE 

6.6E»05 

0.0E+00 

6.6E+05 

0.0E»00 

O.OE+OO 

0.08*00 

2.0E-11 

1,1,1 -TR1CHL0R0ETHANE 

7.5E+05 

0.0E+00 

7.5E+05 

0.OE»00 

O.OE*00 

0.08*00 

3.4E-11 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+OO 

2.3E+03 

O.OE+OO 

0.0E+00 

0.08*00 

2.0E-06 

ZINC 

2.0E+06 

0 . 0£*00 

2.0E+06 

4.5E-05 

0.0E+00 

4.5E-05 

0.0E*00 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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NPSA-M-5 

EXPOSURE  EVALUATIONS  TOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

<MB/k9> 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

• 

■ENZENE 

1 .2E+02 

1.0E+04 

1.2E+02 

8.4E-03 

9.9E-05 

B.SE-03 

O.OE+OO 

CAR  MM  TETRACHLORIDE 

2.7E+01 

O.OE+OO 

2.7E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.8E-04 

CHLOROFORM 

5.6E+02 

O.OE+OO 

5.6E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-05 

A 

1,1-OICHLOROETHANE 

3.9E+01 

O.OE+OO 

3.9E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-10 

w 

1,1-DICHLOROETHTLENE 

5.9E+00 

O.OE+OO 

5.9E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.8E-04 

DIISOPROPYLMETHTL  PHOSPHORATE 

2.8E+05 

O.OE+OO 

2.8E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-10 

1,1,1-TRlCHLOROE THANE 

3.2E+05 

0.0E+00 

3.2E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.2E-10 

TRICHLOROETHYLENE 

S.2E+02 

0.0E+00 

3.2E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E-05 

ZINC 

1.1E+06 

O.OE+OO 

1.1E+06 

8.6E-05 

O.OE+OO 

8.6E-05 

O.OE+OO 

• 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06 
does  not  pose  unacceptable  chronic  exposure  through 

the  calculations  imply  that  the 
the  exposure  pathway  considered. 

contaminant 

even  in  its 

pure  form. 

• 
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NPSA-9d-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(■8/kg) 

INDIRECT 

PPLV 

(*B/kg) 

CUMULATIVE 

PPLV 

(■BAs) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

CEN2ENE 

1.16*03 

6.AE-01 

6.46-01 

9.2E-04 

1.6E+00+ 

1.6E+00* 

0.06+00 

CARSON  TETRACHLORIDE 

2.5E+02 

0.06+00 

2.5E+02 

O.OE+OO 

0.06+00 

0.06+00 

1.86*00 

CHLOROFORM 

5.16+03 

0.06*00 

5.1E+03 

O.OE+OO 

O.OE+OO 

0.06+00 

1. IE-01 

1 , 1 -0 1 CHLOROE T  HANE 

3.6E+02 

0.06*00 

3.6E+02 

O.OE+OO 

O.OE+OO 

0.06+00 

7.7E-07 

1,1-OICHLOROETNYLENE 

5.4E+01 

O.OE+OO 

5.4E+01 

O.OE+OO 

O.OE+OO 

0.06+00 

3.26+00 

01 ISOPROPYLMETHYL  PHOSPHORATE 

3.7E+05 

0.0E*00 

3.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.4E-06 

1,1,1 -TR I CHLOROE THANE 

4.2E+05 

0.0E+00 

4.2E+05 

0.06*00 

O.OE+OO 

O.OE+OO 

7.3E-06 

TRICHLOROETHYLENE 

2.96+03 

0.06*00 

2.96*03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.4E-01 

ZINC 

7.8E+05 

0.06+00 

7.8E+05 

1.2E-04 

O.OE+OO 

1.2E-04 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 
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NPSA-Od-7 

EXPOSURE  EVALUATIONS  F08  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSV1  ESV1 

(ng/kg)  (ag/kg) 

CUMULATIVE 

PPLV 

<«g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VE! 

ENC 

IENZENE 

6.7E+01 

8.7E+03 

6.4E-01 

6.3E-01 

1.5E-02 

1 -6E+00* 

1.6E+00* 

O.OE+OO 

O.OE+OO 

CARSON  TETRACHLORIDE 

1 .5E+01 

O.OE+OO 

O.OE+OO 

1.5E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.9E-04 

5.5E+00 

CHLOROFORM 

3.1E+02 

O.OE+OO 

O.OE+OO 

3.1E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-05 

3.4E-01 

1,1-DICHLOROETHANE 

2.3E+01 

0.06*00 

O.OE+OO 

2.3E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

S.OE-11 

2.3E-06 

1,1-01 CHLOROET  HYLENE 

3.2E+00 

0.0E+00 

O.OE+OO 

3.2E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.4E-04 

9.7E+00 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.8E+04 

0.0E+00 

O.OE+OO 

6.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 .56-10 

4.4E-06 

1,1, 1-TRICHLOROETHANE 

7.8E+04 

0.0E+00 

O.OE+OO 

7.8E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.5E-10 

7.3E-06 

TRICHLOROETHYLENE 

1 .86*02 

O.OE+OO 

O.OE+OO 

1.8E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-05 

4.2E-01 

ZINC 

1.4E+05 

O.OE+OO 

O.OE+OO 

1.4E+05 

6.5E-04 

O.OE+OO 

6.5E-04 

O.OE+OO 

O.OE+OO 

El  is  equal  to  or  exceeds  1.0E-01 
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2.15  SITE  NPSA-9c.  RAILROAD  TRACKS  (foimcrly  North  Plants  Complex;  EBASCO, 
1988a/RIC  88256R05) 

2.15.1  Site-Specific  Considerations 

Figure  NPSA-9e-l  and  Table  NPSA-9e-l  depict  the  target  contaminants  for  Site  NPSA-9e. 
Boring  48  was  included  in  this  exposure  assessment,  consistent  with  the  North  Plants 
SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant  list 
were  suspected  to  be  present  in  Site  NPSA-9e  (EBASCO,  1988a/RIC  88256R05). 

2.15.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-9e  are  depicted  in  Figure  NPSA-9e-l.  2-Butoxyethanol,  occurring  in  Boring  48 
(0-1  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target  contaminant 
during  the  Phase  I  and  Phase  II  investigations.  Although  not  shown  in  the  figure, 
2-Butoxyethanol  was  included  in  the  NPSA  SAR  and  in  this  exposure  assessment  because 
it  passed  through  the  screening  process  performed  in  the  RMA  Chemical  Index  (EBASCO, 
1988c/RIC  88357R01). 

Table  NPSA-9e-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in 
soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  Table  NPSA-9e-l  shows  that  no 
target  contaminants  were  found  above  the  indicator  level.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A),  Based  on  available  groundwater  data  from 
the  first  quarter  1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater 
contamination  beneath  this  site  was  found  (see  Volume  VI-A). 

2.15.3  Site  Exposure  Summary 

Only  nontarget  soil  contaminants  are  shown  on  Table  NPSA-9e-l.  Since  nontarget 
contaminants  (excluding  1,1,2,2-tetrachloroethane)  were  not  assessed  using  the  PPLV 
methodology,  no  COCs  were  identified  for  this  site.  Site  NPSA-9e  is  designated  as  a 
Priority  2  site. 
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2.16  SITE  NPSA-9f:  ARSENIC  DETECTION  (formerly  Section  25  -  Nonsource 
Area;  ESE,  1988A/RIC  88063R09) 

2.16.1  Site-Specific  Considerations 

Figure  NPSA-9M  and  Table  NPSA-9M  depict  the  target  contaminants  for  Site  NPSA-9f. 
Boring  5121  was  included  in  this  exposure  assessment,  consistent  with  the  North  Plants 
SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant  list 
were  suspected  to  be  present  in  Site  NPSA-9f  (ESE,  1988a/RIC  88063R09). 

2.16.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
NPSA-9f  are  depicted  in  Figure  NPSA-9f-l.  Table  NPSA-9f-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  1CP  metals, 
arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  for  Horizon  2  oecause  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Based  on  available  groundwater  data  from  the  first  quarter  1987  to  the  first 
quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this  site 
was  found  (see  Volume  VI-A). 

2.16.3  Site  Exposure  Summary 

Tables  NPSA-9f-2  through  NPSA-9f-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


C  r  tarrunants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  paniculate  inhalation,  and  dermal 
contact 
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The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  of  the  exceedance  of  the  cumulative  PPL  Vs. 
Site  NPSA-9f  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 
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CONTAMINANT 


NPSA-9F -4 

EXPOSURE  EVACUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OPN 

<"8/kg)  («g/kg)  (ag/kg) 


ARSENIC 


3.9E+00  O.OE+OO  3.9E*00  1.1E+01*  O.OE+OO  1.1E*01*  0.0E*00 


El  is  equal  to  or  exceeds  1.0E-01 


3.0  STUDY  AREA  EXPOSURE  SUMMARY 

The  exposure  assessment  results  for  the  NPSA  at  RMA  are  summarized  in  Table  3-1.  Of 
the  16  sites  that  were  evaluated,  10  sites  were  designated  as  Priority  1  sites  based  on  the 
most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Chemical  Sewer  System  (NPSA-1) 

•  Tank  Farm  (NPSA-2) 

•  GB  Manufacturing  Area  (NPSA- 3) 

•  Fuze  and  Detonator  Magazine  (NPSA-4) 

•  Special  Weapons  Plant  (NPSA-5) 

•  Underground  Spill  Area  (NPSA-6) 

•  Drainage  Ditch  (NPSA-8c) 

•  Chromium  Detection  (NPSA-9b) 

•  Benzene  and  Zinc  Detections  (NPSA-9d) 

•  Arsenic  Detection  (NPSA-9f) 

Six  sites  were  designated  as  Priority  2  sites  based  on  the  most  sensitive  exposed  population 
PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Surface  Spill  Area  (NPSA-7) 

•  Drainage  Ditch  (NPSA- 8a) 

•  Drainage  Ditch  (NPSA-8b) 

•  Railroad  Tracks  (NPSA-9a) 

•  Zinc  Detection  (NPSA-9c) 

•  Railroad  Tracks  (NPSA-9e) 

The  COCs  in  soils  (i.e.,  those  displaying  an  El  greater  than  0.1)  for  the  NPSA,  based  on 
the  most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker),  are: 

•  Aldrin 

•  Benzene 

•  Chloroacetic  acid 

•  Chloroform 

•  Dieldrin 
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•  Tetrachloroethylene 

•  Arsenic 

•  Cadmium 

•  Chromium 

The  number  of  exceedances  of  each  contaminant  is  summarized  in  Table  3-1.  • 

The  COSs  in  groundwater  (i.e.,  those  with  a  VEI  greater  than  1)  for  the  NPSA  are: 

•  Carbon  tetrachloride 

•  1,1-Dichloroethylene  * 
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NONTARGET  SCREENING 
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NONTARGET  SCREENING 


A  number  of  nontarget  contaminants  were  originally  identified  through  a  screen  (i.e., 
toxicity,  concentration,  frequency  of  occurrence)  of  the  nontarget  fraction  of  the  Phases  I 
and  II  RI  data  as  part  of  the  RMA  Chemical  Index  (EBASCO,  1988c/RIC88357R01). 

These  contaminants  were  carried  through  to  the  exposure  assessment  where  an  additional 
screening  was  performed  to  determine  whether  PPLVs  snould  be  developed  for  each  of  the 
site-specific  nontarget  contaminants.  Development  of  PPLVs  for  these  contaminants  was 
based  on  four  screening  criteria,  namely,  frequency  of  occurrence,  similarity  of  the 
nontarget  concentration  to  that  of  target  contaminants,  suspicion  that  the  detection  was  a 
laboratory  contaminant,  and  co-occurrence  of  nontargets  with  targets  in  Arsenal  soils  (see 
Volume  VI-A,  Section  2.2.3. 1). 

The  results  of  the  nontarget  evaluations  for  each  site  of  North  Plants  Study  Area,  their 
screening  parameters,  and  the  decision  to  further  consider  or  reject  them,  are  presented  in 

Table  A-l. 
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